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ABSTRACT 
Running a company requires daily assessment of opportunities, risks and trends 
which involve socio-economic changes and scientific uncertainties. Technical-
material resources play a major role in the uncertainty of corporate economics. 
Overproduction combined with increasing efficiencies have resulted in 
accelerated use and misuse of resources, accompanied by socio-ecological 
abuses related to wars and pollution. A significant current threat is global 
warming. As a result of this global challenge several companies have moved 
towards a more comprehensive environmental business management model. 
This is seen in corporate management initiating life cycle assessment and risk 
analysis of their products. 
The socio-economic role of crude oil is analyzed as a critical variable in 
this thesis. Crude oil has played and continues to play a critical role in the 
development of industrial societies. This variable is linked to human perceptions 
from different social structures that transcend and give definition to ideas about 
socio-economic progress and ecology. These cultural, linguistic and 
physiological differences come into play and are the resources for alternative 
ideas on how humans should interact with their immediate environment 
This is demonstrated via a philosophical model of the U.S. and Finland as 
followed by an analysis of American and Finnish socio-economic progress in 
recent history. Conclusions relate to the sustainability of energy utilization 
through means to increase the efficiencies of economics. 
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CHAPTER 1 
INTRODUCTION 
Our existence and activities are dependent on resources that are found in 
nature. Labor itself is a produced good, it is an output of resources that sustain 
life. Human resources are the nutrients that we consume, the air we breath and 
the water we drink. Natural resources can be of direct or indirect value to us. 
Sometimes they are both depending on the utilization like the water that we drink 
or the water that we use for irrigation. 
Before we developed into an industrial society, economists were 
pessimistic about the prospective supply of good quality agricultural lands and 
predicted that the standards of living would decline to subsistence level and 
population would cease to grow. The same attitude was carried over to the 
extraction, use and marketing of natural resources. Stuart Mill conceived of 
progress in terms of race between technical change and diminishing returns in 
agriculture. 	 He argued that alteration of surroundings and continuous 
elimination of spontaneity in nature are necessary for humans. Consequently, 
humanity must "rise-up" and "struggle". In this struggle, there is a need to 
control and transform nature. The classical economic paradigm proclaims that 
science reveals a part of the world, but it doesn't provide the values. Values are 
of human origin and reflect our general outlook when we act in the name of "high 
standards, justice and goodness". 
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Of course, when there was a need for change, conventional approaches 
generated new economic theories. Ideas surfaced; one economic concept 
generated two variants to resource management: (1) property rights approach 
and (2) material balance approach. A popular interpretation of the "Coase 
Theorem" was used for the "non-interventionist pollution control policy'. The 
property rights theory was based on negotiations between the polluter and the 
property owner for just compensation. A version of the property rights paradigm 
has become more sophisticated promoting the use of market mechanism for 
pollution control. The material balance approach sought to incorporate materials 
balance models and entropy limits into the economic analysis. The optimum 
level of pollution can be defined through an iterative search process based on 
satisfying instead of optimizing the principle. How this "satisfying" the optimal 
level of pollution quantity is handled in the environment, is a different issue. 
In this thesis crude oil is modeled. Crude oil is an exhaustible (non-
renewable) natural resource similar to minerals. Classical economic theory 
discusses two significant factors in the natural resource analysis: (1) uncertainty 
of existence or availability and (2) usefulness or quality. Our natural resources 
are limited, we don't know how much we have; therefore, the cost of reserves 
are determined by the cost of extraction and by the certainty of their existence. 
Only those resources which are known and have been extracted, are in the 
reserves and can be sold at a profit on the open market. Crude oil quality 
depends on the grade, extraction costs, transportation costs, impurities and 
adaptability to chemical or other processing. 
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But crude oil has specific features: (1) its fugitive nature and (2) uncertain 
tenure of rent. Throughout history oil companies have signed different lease 
agreements to secure larger and larger share of good quality crude oil, but 
societies and governments change and so does their inclination to maintain 
economic rents signed by their predecessors. Also governments' policies can 
change, they may decide to impose a tax to increase their earnings on crude oil 
or may impose legal restrictions. 
In the twentieth century mankind has misused the power of industrial 
developments. Politicians and media inspired consumers to consume vast 
amounts of goods, consistent with unlimited growth possibilities in material 
output. It is as if our natural resources base were unlimited and we could waste 
as much as we wanted. Consumer attitudes and evaluations are the products of 
partial knowledge and conditioning. Human behavior conditioning may be the 
development of a rational process, or it is based on an irrational response to 
stimuli. Millions and millions of people are interconnected by a common audio 
visual experience called media. Since the inertia of responding to collective or 
individual behavior forms that govern can be significant when we react to 
conditioning, our response can have a disproportional effect on the World. 
Crises can develop. How do we deal with a crisis or how do we prepare to avoid 
one? 
Crude oil is a major energy source. Impacts of energy production on the 
environment and human health are significant. The main concerns regarding 
crude oil are: (1) emissions of H2S, SOx, NON, CO, CO2, HC and NH3, (2) land 
use for facilities and pipes, (3) liquid residual disposal, (4) pipeline impacts on 
wildlife and (5) blow-outs, leaks, spills and explosion. The suspected 
environmental and health impacts appear in all media: air, soils, water, biota and 
humans. Several risk assessments' were prepared for energy production that 
compared the risks in terms of expected number of deaths and accidents. The 
conclusion from this comparison is that coal and oil seem to impose the greatest 
threats to human health. 
Industrialists can improve the existing conditions by harmonizing human 
interrelations, activating economic incentives and emphasizing low impact 
immediate environmental contact. Life-cycle assessment proved to be an 
effective tool during inventory, classification, and reevaluation product phases. 
Efficiencies are evaluated throughout the life cycle analysis. Existing economic 
factors may be encouraged or discouraged through improvements in human 
interrelations, economics and ecological functions by: 
• availability of low cost financing; 
• government subsidies and taxes; 
• education and cost of labor and management; 
• technology and quality production; and 
• design ideas and processes. 
individuals, companies, countries and clubs, each have personalities, 
images and actual characteristics based on their environmental experience. 
How do these entities react in time of crisis? How does one group attempt to 
exercise influence over the other? Do size and geographic condition play 
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significant roles? Can we ignore our immediate environment in our social or 
economic affairs? Two countries (1) United States of America and (2) Finland 
will be compared while we try to answer these questions. The United States is 
in North America and is a heterogeneous country that consists of 260 million 
people with $25,860 per capita GNP income in 1995. Finland is in North Europe 
and recently became a member of the European Union. Finland is a 
homogenous country of 5 million people with $18,850 per capita GNP income in 
1995. 
'A.F. Fritsche 1989, Occupational and Public Mortality Risks with Electricity Production in Risk Analysis 
CHAPTER II 
OBJECTIVES 
2.1 Outline Socio-economic and Human Attributes of Natural Resource 
Utilization 
The world economy is linked to the environment because humans and societies 
must extract, process and consume natural resources. Depending on social 
structure and religious outlooks, different economic philosophies evolved 
throughout human history. In this thesis the analysis of the existing socio-
economic system of Western industrialized countries' is pursued on different 
levels: (1) the existing economic system is explored and (2) human perception 
and vulnerability through the extensive utilization of the immediate environment 
are analyzed. A critical natural resource like crude oil is used as an example to 
define the emerging social and economic images. More and more uncertainties 
emerge that emphasize global interdependencies among society; economic 
growth and supporting environmental systems. In Chapter III the evolution of 
economic history and its fundamental relation to natural resources are outlined. 
In Chapter IV human perception and existing social constraints are discussed, 
and the idea of a sustainable social and economic system is pursued. Fragility 
of present history prompts us to discuss difficulties (barriers), how to overcome 
those difficulties (bridges), and how to manage our immediate surroundings if 
crisis develops (international crisis management). 
6 
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2.2 Highlight Critical Characteristics of the Crude Oil Life Cycle - Define 
Efficiencies 
Crude oil was selected to illustrate a typical natural resource realization process. 
The life cycle of crude oil embodies exploration and extraction, transport, 
refining, marketing and use. Each value chain represents a product which has 
material, energy and work components. It is crucial that we envision the 
characteristics of the crude oil life cycle, and highlight the emerging social, 
economic and ecological issues during exploration, transport, refining, marketing 
and use. Hence cumulative losses are the result of (1) product efficiency, (2) 
productivity, and (3) withdrawal deficiencies. 	 Consequently, the qualitative 
improvements in product development and utilization would economize overall 
use. 
2.3 U.S. and Finland - Characterize Socio-economic Relationships, 
While Sharing the Same Experiences. 
Historical polarities of East and West, and North and South divided the earth in 
terms of economic disparity. The existing gap between North and South 
America is painful but there are other gaps: gaps between small and large 
countries, social systems, political arrangements, tendencies and images which 
are engraved into the culture of a country. In Chapters VI and VII we explore the 
social and economic tendencies of U.S. and Finland and their ecological policies 
as they pursue the issues of natural resource consumption and utilization. How 
were the issues relating to crude oil pursued and what policies were carried out, 
and what changes occurred at the time of crises? The position of Finland is 
unique. It represents two different aspects: (1) the small country's image in 
North Europe prior to joining the EU and (2) the changing image of the same 
country after joining the EU. 
In spite of that, we must not forget that there are alternative life forms and economic philosophies: (1) 
the Islamic economic order and (2) scientific socialism. Under capitalism the interest rate acts as 
incentive to set and keep the system in motion. In the Islamic economic order private possession and 
private enterprise are allowed, but interest is not. Islam argues that the absence of interest eliminates the 
existence of idle capital and assures continuous reinvestment. In the scientific socialism the State 
monopolizes capital and this move renders interest totally irrelevant and meaningless. Beyond the 
scientific socialism there are other models of Western thoughts, which reflect alternative evolutionary 
theories. 
CHAPTER III 
SOCIO-ECONOMIC BACKGROUND 
3.1 History of Economics 
The ancient Greeks initiated the discussion over the value in the Athenian 
Academy. Aristotle was the first to state that the source of value was based on 
human need. He also differentiated between use value and exchange value. In 
the medieval society utility and scarcity were held as determinants of value. 
At the end of the seventeenth century William Petty was the first who 
objectively searched for the natural and intrinsic laws of reality. He stated that 
the market price of any good would float around its natural value, whereas, the 
natural value is realized through factors of production: land and labor. Some 
economists reduced the theory of value to a single factor such as labor theory 
while others reduced it to land theory. 
Economists continued the development of value by determination of 
utility value describing diminishing marginal utility. In the late 1700's James Law 
described the diamond and water paradox of value. 
The classical value theory was introduced by Adam Smith in the Wealth  
of Nations in 1776. Depending on advancement of the society, Smith provided 
three value theories: (1) labor cost (2) labor command theory of value and a (3) 
cost of production theory of value. In his explanation qualitative and quantitative 
parameters of labor were introduced and the wage was offered as a measure. In 
return, wage enabled the purchase of goods. However, he recognized that the 
9 
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proportion of wages was not in ratio to the final prices of goods. When he 
realized that his theory did not hold, he opted for a cost of production value 
theory, where the factors became land, labor and capital. It was also Smith' who 
introduced the quality of natural resources as a factor in production. This aspect 
of his theory was disregarded until much later. 
David Ricardo introduced time for the measurement of labor. He also 
stated that the exchange value is derived from the quantity and quality of labor. 
Ricardo introduced the qualitative measures of labor to differentiate between 
skills. In his theory of land rent he argued about the varying effects of profits on 
land. 
Karl Marx inherited Ricardo's labor value theory. However, in his thesis 
on Capital he diverged from it and added the concept of exploitation rate and the 
critique of capitalism. He stated that there is more to the exchange of values, 
since exchange values have moral, judicial and economic implications. 
Following Marx, it was Stuart Mill, who recognized the impact of supply 
and demand, although he never developed a supply and demand table. His 
major work on economics was the Principles of Political Economy. 
	 His 
formulation of value determination by these forces and his notion of elasticity 
were the foundations on which Alfred Marshall built his theory. But Marshall 
went one step further, when he recognized the significance of time and 
introduced his value theory in four steps: 
• Market period, in which the value of goods is determined by their 
demand 
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• Period of production changes in terms of supply and demand 
• Period of production changes in terms of the production size that 
influences the supply-side of economics by increasing or decreasing 
cost of production to scale 
• Period of quantitative changes, whereas technology and population 
vary and the supply-side conditions dominate value 
Marshall was the first to apply an evolutionary tone to the development of 
economic ideas. His school of economics applies a biological tone when 
balancing the forces of supply and demand. 	 He also recognized the 
interdependence in all aspects of life. Through this assertion, the life cycle 
concept of product and process development were introduced. Today, different 
tendencies exist, some are rooted in Darwinian biology, others relate to the 
second law of thermodynamics or other physical laws for advice. 
Following the classical trade theories, factor intensity, factor endowments, 
factor prices and comparative advantage of nations were studied by the 
economists. In the 1950s Wassily Leontieff tested how the factor proportion 
could explain the U.S. trade import export ratio. His input-output analysis is a 
technique that breaks down the product into labor, capital and other factors of 
production. The results of his studies were published as the Leontieff Paradox. 
Leontieff s input-output analysis uses fixed factor proportions and treats all 
factors as complements'. Several economists utilized the input-output analysis 
as a technique. Among those were V. Krysanova and I. Kaganovich whose 
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paper3 discussed watershed modeling that was approached through a 
methodology using Leontieff input-output analysis. 
Nicholas Georgescu-Roegen interrelated economic theory with the laws 
of nature. In his work his arguments reinforced the need for social reforms and 
forced us to deviate from methodological individualism. 
By the 1970s, it was noted that the function of time in economic actions 
and reactions was disregarded and that allowed the supply and demand curve to 
shift back and forth, thus the evolutionary learning process and progress during 
this evolvement have not been considered. 
3/ Recent Economic Ideas 
In 1990, Michael Porter summarized and evaluated the latest economic 
developments in his search for the competitive advantage of nations4. He tried to 
answer the questions: Why and how did industries or companies develop their 
competitive advantage? And how do they maintain this advantage in a rapidly 
changing world? Are the environmental, social and national structures important 
within a nation where the particular advantage developed or do differences in 
economic structures, values, cultures, institutions and histories contribute to the 
success? 
Porter said the newest paradigm of competitive advantage is based on a 
wide range of explanations. He tried to find an answer through the success 
story of the ten most important industrial nations5. Natural resource based 
industries were not discussed in his study, because according to him, those 
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industries are rooted in the old economic paradigm. But, all industries depend 
on natural resources such as oil, water, forest and animals. If we ignore the 
natural resource base, we ignore reality and create a misleading economic 
picture. 
What are the attributes of the national advantage? Porter's answer was: 
(1) factor conditions such as skilled labor, infrastructure etc., (2) demand 
conditions determining the home demand for the industry, (3) existence of 
supporting industries, and (4) firm's strategy and structure. 
Porter's factors of production consist of the variables or inputs used within 
an industry: labor, land, natural resources, capital and infrastructure. The 
nation's endowment of factors plays a significant role in the economic success. 
The factors or input variables consist of the following categories6: 
• Human resources or labor - quantitative characteristics determine 
labor cost (engineers, programmers, etc.) 
• Physical resources - multi-dimensional qualitative and quantitative 
characteristics include frequency of scarcity or abundance, quality, 
accessibility, natural and man-made resources (minerals or power 
sources), climatic conditions, geographical parameters and time 
• Knowledge resources - qualitative characteristics describe the 
knowledge' bank (education) of a nation. This category may be 
subdivided into disciplines 
• Capital resources - quantitative characteristics of the size and cost of 
heterogeneous capital available to finance the economy. 
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Heterogeneity is through the versatility of capital and terms attached 
to it 
• Infrastructure - multi-dimensional characteristics include quantitative 
measures such as type, quality and user cost of infrastructure that 
affects transportation, communication, delivery, fund transfer, 
healthcare, housing, and cultural institutions 
In summary, there are basic and advanced factors. Basic factors 
comprise natural resources, geographic attributes, labor and capital and 
advanced factors include man-made resources such as communications, 
research and graduate education. The general attitude of the existing socio-
economic system shows in Porter's qualitative comparison of basic factors with 
advanced factors. The "basic factors are passively inherited, or their creation 
requires relatively modest or unsophisticated private and social investment8," 
consequently, their importance is undermined and the return on natural 
resources is low. The advanced factors are scarce and need significant 
investment of capital, therefore, they play an important role in a country's 
economy. 
Another distinction between factors is by their specificity: generalized 
factors include items which may be utilized in a wide range of industries, 
whereas, the specialized factors require specific characteristics for a particular 
field or an industry. Factor creation is possible through investments. 
Efficiency and effectiveness of factor deployment are the measures of 
productivity. But, for us to decide which factors to use and how to go about it, 
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we need freedom'. Economic freedom.'" is a multi-dimensional measure that is 
composed of (1) monetary and political stability, (2) avoidance of government 
interference and (3) international characteristics. The economic freedom index 
as a comprehensive measure was born 220 years after Smith's Wealth of 
Nations. 
James Gwartney, Robert Lawson and Walter Block summarized the 
efforts taken by 61 economists of the world in a publication titled the Economic 
Freedom of the World. 	 According to the economists, the elementary 
components of the Index of Economic Freedom are made of the following four 
areas: 
• Measures taken by a country in protection of money as a store of 
value and medium exchange (M111, standard deviation of annual 
inflation rate during the last five years) 
• Individual freedom to decide what to produce and what to consume 
• Individual freedom to keep what one earns 
• Individual freedom to conduct business within as well as outside of 
one's country 
The Index of Economic Freedom was constructed as a comparative 
measure to indicate economic freedom across the world. This measure could 
become instrumental for agencies, institutions or the private sector when 
policies, legal structures and institutions of a country are rated. 
The Index of Economic Freedom is periodically updated. Its final form 
has seventeen components. These seventeen components combine data on 
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national population, annual rate of change in population, real per capita GDP in 
1985 dollars, average growth rate in real per capita GDP, inflation rate, change 
in money supply, investment GDP ratio, central government budget, deficit, 
surplus as a percent of GDP and unemployment rate. 
Macroeconomic considerations intertwine with microeconomic corporate 
decisions. Corporate financial statements and balance sheets are the industry-
wide measures of corporate economy. Corporate financial statements are also 
rated on the stock market and analyzed in relations with the economy. The 
results of the analysis are summarized in reports. Statistics are then prepared 
for further use in macroeconomic analyses. 
3.3 How Is the Classical Economic Model Captured? 
There are several global economic models, some incorporate dynamics while 
others do not. Project links exist which interconnect the national economic 
models of thirteen OECD countries with the former Soviet interest sphere. This 
interlinked model includes 4500 equations and 6000 variables. Other global 
models such as the Federal Reserve Multi-Country Model, World Bank's Global 
Development Model, Whally Trade Model, Global Optimization Model and 
similar input-output models attempt to predict economic behavior. An ideal 
model incorporates explicit statements about social and political structures, 
includes capital flows, exchange rates, and inflation rates, hybridizes general 
equilibrium and global optimization considerations and treats each individual 
country separately. 
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National economic models exist, but those models are based on 
conventional economics. For example, the Federal Reserve Board sets the 
monetary policy at a simulated level of economic activity presuming that the 
economy will grow at a predetermined rate of 2-3% with 5-6% unemployment. 
But capital and labor are international and their movement is determined by the 
cost of factors of production. The questions then become whether international 
growth can be simulated as a global phenomenon. If capital expansion is 
stimulated in the Third World countries it can maximize return on investment at a 
higher rate than might have happened domestically. 
If the models are based on a short time scale the forecasting of a 
declining resource quality and quantity can't be estimated since resource quality 
and quantity issues develop in a decade or over 20-30 years. If long term 
analysis is in focus, then the complexity of the model becomes important since 
relative efficiencies and various crude oil supplies determine the model's 
simulated production of output. Using the Hubbert Curve which has estimated 
the rates of crude oil production accurately in the U.S., the cumulative crude oil 
production can be developed. If the U.S. relied on energy based on domestic 
crude oil only, all our resources would have been depleted by 2045. Today, and 
in the future the U.S. will rely on imported oil. A dilemma is that much of the 
world's oil is within politically volatile regions where the unstable social structure 
can interrupt the flow of oil at any time. In addition, other regions are competing 
for oil since industries that heavily rely on oil, as their energy source, are being 
developed in Asia and other parts of the world. 
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Energy supply, sustainability and consumption are variables in these 
models. A question comes up: is there any relationship among these variables? 
And if there is, how does the sustainability of a natural resource such as 
groundwater, fresh water, oceans and other points of the ecosystem interrelate 
with these issues? The relationship is driven by the human need to: 
1. Husband non-renewable resources to the maximum extent, 
2. Optimize the use of renewable resources so that they provide 
maximum service, and 
3. Produce goods and services so that production minimizes impacts on 
the ecosphere. 
3.4 The Role of Natural Resources in the Economy 
Economics can be defined as study of the way in which mankind organizes itself 
to negotiate with the problem of scarcity. It deals with the aspects of human 
behavior related to the making and distribution of goods and services. It is 
concerned with human production, valuation and consumption. Societies have 
more wants than resources so that economic systems are set up to allocate 
resources between competing ends. 
Goods are defined as tangible commodities which contribute positively to 
economic welfare, while services are functions performed for which there is 
demand. Services are considered intangible and non-transferable. The act of 
transforming the factors of production into goods or services is called 
production. Value of the goods or services is the intrinsic worth of a commodity 
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and it is defined in terms of money. Consequently, money acts as a standard of 
value. 
Value chain is defined as a chain of activities that consists of primary and 
secondary functions. Primary functions are: production, marketing, delivery and 
servicing. Primary functions of a value chain determine the product life. 
Secondary functions are the support activities which make the primary function 
possible. The activities vary in importance and are strategically important for a 
company or industry. However, a company or industry is worth more than its 
value chain because it includes its linkages. 
Richard Norman and Rafael Ramirez wrote12 about the value chain as an 
obsolete economic entity. They asserted that value creation is the most 
important, specifically the creation of knowledge and relationships. Norman and 
Ramirez used several examples, including IKEA, Danish pharmacies and French 
concessions when the value constellation, a random interactive creation process 
is analyzed. Norman and Ramirez argued that knowledge and business attitude 
that matter. Consumers and clients play a crucial role in success, so business 
must react to the market. Otherwise the immediate challenge of the need will 
not be met and it will disappear. 
Porter agrees that "Fit drives both competitive advantage and 
sustainability" and argues that "Japanese companies rarely have strategies". 
But, if "strategic positions can be based on customers' needs, customers' 
accessibility or the variety of a company's products or services" where is the 
"strategy" or what does he mean by strategy ? What is more important, strategy 
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or knowledge based response reaction to the immediate challenges of 
environment or the concurrent development of the two factors? Several 
questions appear relative to causality: what are the long term consequences if a 
company or individual doesn't meet those challenges? What are the 
consequences when we stop the clock, repeatedly cling to strategies, 
manipulatively reconfigure the same factors of production, and disregard the 
challenges of immediate environment? 
Since the primary function of an economic system is connected to the 
allocation of resources and the production itself is resource based, resources 
bear special importance. Some resources are used in production, others are not 
yet recognized in the present economic system's production. But with technical 
advancement more and more resources become part of the value chains. The 
recognized or valued resources are nothing else than a selected number of 
factors of production. In general terms, the factors of production may be man-
made or natural. Considering their life cycles, they may be renewable or non-
renewable, and considering their physical characteristics, they may be 
biological, material or energy related. 
If resources are that important several issues arise: 
• What constitutes a resource and how do you describe its physical 
characteristics? 
• How does it appear in the value chain? 
• What is the life cycle of a resource and how does it break down? 
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• What determines its value? 
A resource is a multi-dimensional factor of production that is described 
by the laws of physics or required by an action contributing to production. A 
resource may be used in any value chain at a given point in its life cycle. Life 
cycle of a resource evolves from the point of extraction to the completion of its 
useful existence. 
Resource value is embedded in the value of produced goods or services. 
Each phase of the value chain activities generates goods, and waste in its 
material, energy or biological appearance. Whether the waste is utilized during 
production or discarded, it makes no difference, the value of waste is a burden 
on the value of produced goods or services. De Groot14 discussed in detail the 
value of natural processes and their components in relation to human needs and 
activities. 
Since money acts as the standard of values and its accumulation provides 
more efficient processing the accumulation of capital also means timely control 
over an economic system. The prevailing time scales for the turnover of capital 
accumulations are 1-5 years. However, society's infrastructure can be renewed 
in 50-300 years and the replacement time for genetic information of species is 
3E9 years15. Real storages of the factors of production are very often expressed 
in monetary terms of their formation. This is misleading, since very often 
storages are parts of various coupling relationships acting in a multi dimensional 
time frame. 
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3.5 "We Are, in Fact, Experiencing a Radical 
Paradigm Shift. We Are Developing a New 
Conceptual Framework for Viewing the World 
and Our Place in It"" 
The definition of economics includes allocation, organizational factor, effect of 
scarcity, human behavior, and natural resources. Human activities can be 
summarized as labor. Every step of production takes labor and labor is work. 
Doing work requires energy, and, in physics "doing ten joules of work requires 
ten joules of energy."17 Conversely, Albert Einstein found that matter could be 
considered as a form of energy. Energy can't be destroyed, but it can be 
dispersed, in other words, it can be utilized or wasted. Production uses energy 
and resources. Some natural resources can be recycled, increasing use 
efficiency, but energy is non-renewable when used as a factor of production. 
In production more energy is required than the theoretical minimum. The 
energy efficiency is a measure expressed in the ratio of output and input. For 
the economy, output is measured in GNP and the energy is estimated by fuel 
consumption. Thus, the national energy efficiency is expressed in the ratio of 
GNP ($ output) to fuel used (kcal) for the production of goods and services. If 
population grows, to keep economy at a constant level, output must be growing. 
Output is a function of efficiency and energy. How do we increase the output? 
Since we use work in production, we can increase it by increasing the form of 
energy which does the work. 
C.A.S. Hall and C. J. Cleveland18 analyzed this process when they 
studied the work done over time in the U.S. by humans, domesticated animals 
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and machines, as a percentage of total horsepower in the economy. Today, 
most of the work is done by energy based on natural resources such as oil, coal, 
wood, hydro-power, nuclear power, biomass, solar heat photovoltaic and 
windmill energy. 
In spite of mankind's physical relationship with energy, energy is not 
included pro actively in the existing socio-economic system and energy 
resources are exposed to the highly vulnerable market forces. How do we relate 
to this issue today and what type of solutions exist? 
3.5.1 Environmental Management Paradigm - It's Paradox 
There is an energy management paradigm, which was developed by the 
industrialized nations, and includes environmental management in a broad 
sense. But, in the public and corporate eyes, environmental management has a 
well defined narrow meaning. The environmental management paradigm was 
developed to service the existing socio-economic system. Which in return 
promotes economic growth and increases extraction of natural resources. It is 
widely believed, that environmental damage can be repaired at any time and 
place when it becomes necessary. Therefore, environmental management 
became an extension of the classical economic theories and it is preoccupied 
with remedial and defensive actions. It is mainly a damage control on setting 
limits to harmful human activities. The cost of this "damage control" done by the 
U.S. manufacturers is summarized in statistics. Pollution abatement costs 
relative to the throughput of industries19 in 1989 is shown in Figure 1. While the 
Pollution Abatement Cost - 1988 
Industries Based on Petroleum Use 
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actual pollution abatement costs in the petroleum industry or in industries where
petroleum is being utilized as an energy source from 1990 through 1994 are
listed below in Table 1.
Table 1
Pollution Abatement Costs (1990-1994) in Million U.S. Dollars
A: Petroleum Industry, B: Industries Utilizing Petroleum as an Energy Source
SIC 1990 1991 1992 1993 1994
A
282 625.7 824 802.7 769.1 861.3
286 1,584.8 1,451.3 1,783.7 1,788.4 1,826.6
291 2,569.3 2,714.8 2526.1 2,579.0 2,842.3
295 77.2 69.6 34.5 40.4 43.3
299 29.5 29.6 24.8 28.5 29.3
301 32.6 32.7 40.0 40.4 46.5
306 44.3 37.6 51.6 62.4 _ 57.1
308 239.1 284.2 268.9 260.8 308.3
B
351 45.7 53.2 53.8 54.8 42.7
371 618.0 563.8 660.6 684.0 722.1
372 337.0 296.7 303.9 295.1 239.5
373 40.5 44.8 58.2 61.5 61.3
374 13.3 7.1 11.3 12.2 9.2
375 2.6 1.9 4.8 5.0 6.6
379 21.9 21.7 23.2 23.9 22.3
Environmental impact statements are assisting in weighing the costs and
benefits of industrial development. Throughout the environment paradigm the
partial environmental protection aspect of production is emphasized, and the
choice between development and environment is neglected. Environmental
management can be international, national or local. In its early phase it
considered humans only, but in a latter phase it is concerned with ecological
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risks. 	 Some said that we need to develop a universal environmental 
management program to narrow the environmental liability of industries. 
Subsequently, a systematic environmental management approach has been 
described in the International Standards Organization (ISO) series 14000. 
The ISO is based in Geneva, Switzerland. It was founded in 1946 to 
develop manufacturing, trade and communications standards. 	 The ISO 
standards are voluntary. The ISO series 1400020 incorporate the 
standardization of environmental management tools and methods. It was 
developed by the Technical Committee (TC) 207. Product standardization, 
environmental performance level limits on pollutants and effluents and testing 
methods for pollutants were excluded from ISO 14000. The key components of 
the ISO 14004 were developed in a five step process: commitment and policy, 
planning, implementation, measurement and evaluation, and review and 
improvement. It was based on principles of total quality management. 
Environmental Management Paradox - Fuel supply, energy efficiency and 
population size are incorporated in the real per capita GNP. Population size of a 
country depends on fertility rate and net immigration. Quality of life will not 
improve by the growth in the per capita GNP if this growth includes non-
productive aspects of our economy21. The true per capita GNP will also decline 
if we have to spend more on energy, since we have to extract funds to improve 
the environment, to remediate air, water and land and we have to spend more to 
refine the usable energy. 
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3.5.2 Resource Management Paradigm - A Resource Based Model 
There are different views on the interaction between society and resources. The 
resource characteristics, ethnohistorical attitudes, resource use intensity, 
population growth and prevailing property rights all contribute to our social 
model. Resource management attitude includes how people view the natural 
world, their values and ethics, and it includes religion and culturally transmitted 
knowledge of the environment and indigenous knowledge. In turn, attitudes and 
practices of society regulate resource use and the technologies using those 
resources. When Porter questioned the attributes of national advantage, he 
identified factors of production as human, physical, knowledge and capital 
resources. Nevertheless, in his discussions, he avoided the natural resource 
based industries. The classical natural resource based industries, and the 
issues and limitations relative to these industries represent today's economic 
dilemma and it would be hard to resolve those issues within the boundaries of 
the existing socio-economic system. 
Resource management incorporates all factors of production (human, 
physical and knowledge resources) into the calculations of productivity and 
investment planning. Its objective is to develop a more realistic picture by 
considering the interdependence of factors on production. In the resource 
management paradigm the ecosystem processes are recognized as resources 
and their effective use through a new technology is promoted to increase 
productivity and higher product efficiency. 	 Resource management is 
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anthropocentric. It is concerned with the well-being of humans and their ability
to sustain life-supporting environment.
Resource Based Model: In this study crude oil is analyzed through its life
cycle. The crude oil based model consists of four value chains:
exploration/extraction, transport, refining and marketing/use.
De Groot stated22 that "an important obstacle to the inclusion of
environmental concerns in environmental planning and decision making is the
translation of ecological data into useful information for planners and decision
makers23." To improve communication, he developed the function evaluation
system. The function evaluation system consists of natural processes and
components in relations with human needs and activities.
Interaction Between Human Needs and Natural Environment24
Figure 2
The functional interaction between natural environmental and human
needs are either positive or negative and can be described by four actions:
1. Environmental function evaluation,
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2. Environmental risk assessment, 
3. Environmental impact assessment, and 
4. Environmental management evaluation. 
De Groot defined environmental functions as "the capacity of natural 
processes to provide goods and services that satisfy human needs (directly or 
indirectly). So what is the difference between the concept of factors of 
production and environmental functions? The factors of production are the 
effective constituents of a product while the functions are explored through those 
activities which are generating the goods. All resource components realize their 
functions at one point and time of their life cycles. The four major functions are: 
(1) regulation function, (2) carrier function, (3) production function and (4) 
information function. Within these four major functions there are thirty-six 
functions that can be contributed to a resource. 
Many regulatory functions are parts of our eco-system. Whether we 
recognize them or not is a different issue. The carrier and the information 
functions are related to human needs and management objectives. The 
production and regulation functions are essential to the well-being of all natural 
systems and should be considered, but they are mostly ignored. The regulatory 
functions have the capacity to regulate processes or control the outcome of a 
process like remediate a groundwater management area or maintain the natural 
integrity of a watershed Carrier functions provide space and substrate. 
Production functions are serving as resources for humans and industries. 
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Information functions are there for us to maintain our mental health, for further 
development or simply for reflection in a form of religious or spiritual information. 
The crude oil regulation functions may be considered in two cases: (1) 
human waste storage and recycling function are considered for each value chain 
up to a certain degree of tolerance, and (2) regulations of biological control 
mechanism as a function is considered when politically correct, otherwise it is 
wildly avoided. Among the carrier functions the energy conversion aspect of 
crude oil is considered. Crude oil is utilized around the household and as a 
resource for fuel, energy, fodder and fertilizer. It is also a natural resource for 
the pharmaceutical, cosmetic, textile and plastic industries. In some instances it 
is considered in its biochemical functions. Crude oil's information function is 
recognized as a source of scientific and educational information. All other 
functions are ignored or partially considered depending on geographical 
locations or socio-economic structures. 
When the functions are identified and described, their values or 
contributions to the welfare of society are analyzed26. There are several value 
theories describing natural resources in quantitative or qualitative terms: (1) 
ecological, (2) social, and (3) economic value theories. The ecological value 
theories are described in terms of their natural dimensions. The social value 
theories are measured by the limitations that we set to ensure sustainability. 
The economic value theory of an environmental function is set by monetary units 
(money or employment etc.) 
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So the expanded value system and value theories consist of "new" 
complementary factors qualified by the deGroot functions and quantified by 
some measures: Conservation value becomes important for long term human 
welfare, and its regulatory functions are to maintain and conserve the 
environmental conditions for future economic benefits. Conservation values are 
mostly ignored by society, and only human waste and biological control 
functions are politically interesting depending on the whereabouts of the 
manifesting issues. Existence value is an intrinsic intangible value contributed 
by nature. Contribution of nature to human health value is perceived through 
medicinal, mental provisions which provide welfare and further opportunities in 
recreation and cognitive development. Option value relates to the importance 
people place on future. Consumptive use value relates to the use rate of a 
resource. 
The economic values are considered by free market valuation including 
consumption, production or employment aspects. Energy profit ratio and 
resource scarcity are ignored. Very often natural resources are consumed 
directly without passing through the market. In this way they are not taxed and 
they do not appear in the GDP. In the industrialized societies only the 
productive use value prevails which is a part of our conventional value system 
that is expressed mostly through our monetary units. Contribution of the natural 
ecosystem to employment might be recognized as a positive impact on the 
economy, or, it could be also recognized as an intrusive element of the classical 
economic system. 
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Some functions of production are recognized in our economic system 
while others are not. How is this valued? Are all aspects of a resource life cycle 
recognized? Society does not consider the value of a resource as long as it did 
not invest in the resource and it ignores ecological and social values in general. 
Recognized natural resource functions were identified by deGroot. Their 
socio-economic value has been measured by the existing monetary system. 
How does mankind value resources? How could we stimulate investments to 
recognize and maintain the sustainability of a resource? Total value of a 
resource function is given by the non-monetary values, market values and 
shadow prices. When all the functions and values of a resource are accounted 
for, the short term advantage of non-sustainable use will disappear, and a need 
for resource use optimization will arise to assure full range of the function 
integrity. At the end, the calculated annual monetary value of a natural resource 
must be translated into monetary terms such as capital, net present value, etc. 
Total socio-economic values of a resource include conservation, existence 
values, health and option values, consumptive and productive values and 
employment value. When determining the total value, values must not be 
double calculated. It is very hard to derive the total value. 
Crude oil is the resource based model that is discussed in Chapter V. 
Whereas resource characteristics, quantities, location and consequence of 
extensive overuse in a form of "addiction" are analyzed in general terms. Do we 
meet the immediate challenges in the environment, or do we just force our way 
through, strategically eliminating all "obstacles"? The U.S. and Finland are two 
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distinctively different countries: how do they meet those immediate challenges? 
What kind of relationships and knowledge are assembled in their socio-
economic structure for survival? Specific natural resource related issues are 
emphasized; and social and structural abilities, cultural attitudes and ecological 
conditions are analyzed in Chapters VI and VII. 
3.5.3 Ecological Management Paradigm - Evolutionary Model 
What do the eco-systems consist of? They are the sources of water, animal and 
plant food. They maintain the genetic library and the gaseous composition of 
the earth's atmosphere, and sustain the processes that preserve, regenerate 
soil, and operate the hydraulic cycle. They also control floods, filter pollutants 
and assimilate waste. The natural capital base of the earth is the sum of eco-
systems. The abiotic and biotic processes participating in eco-systems are 
controlled by the flow of energy. The characterization of this energy flow has its 
own history. Some say ecological processes can be characterized by natural 
cycles such as birth, growth, death and renewal. Since the ecological systems 
are there and we are using them, it would be reasonable to think that we have to 
include that useful value in our economic system. It also would be reasonable to 
think that we monitor it as much as we monitor the flow of goods and services. 
But it is not so. 
Ecological management synergizes humans with nature as it moves away 
from anthropocentric image; It becomes biocentric: It is preoccupied with the 
development of a synthesis between all living things. It is a positive, dynamic, 
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interdependent system enclosed in the ecosystem emphasizing the ecological 
as well as economic side of production. The ecosystem movements are multi-
directional and multi-scale. It is a pluralistic problem-oriented system. 
Evolutionary Model is analogous to a map which has many possible uses 
and purposes; but no map or model is right for all uses. The evolutionary model 
is an ecological model based on the principles of finite element analysis. A 
model is a crude but abstract representation of a complex problem. The finite 
element analysis is a series of numerical advanced computational algorithms 
which could employ artificial intelligence. 	 Increasing resolutions of 
metamodelling approaches allow the development of more realistic and 
pluralistic view of the various roles and limitations of models. Modeling plays an 
important role in understanding and decision making. For example, simple 
conceptual models can be developed for the understanding of an ecosystem 
behavior or detailed realistic applications can be aimed at specific policy 
proposals. 
Several evolutionary modeling approaches exist in which the paradigm of 
evolution is applied to ecological and economic systems. The evolutionary 
paradigm is different from the conventional optimization paradigm in the 
following respects: 
1. evolution is path dependent (history and dynamics are included), 
2. evolution can achieve multiple equilibrium (since the model is 
sensitive to perturbations), 
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3. lock-in is possible (survival of the first alternative becomes possible 
rather than the survival of the fittest), 
4. there is possible inefficiency and 
5. allocation can be programmed. 
The "conventional economic theory is built largely on the assumption of 
diminishing returns on the margin (local negative feedbacks) 27", but through 
lock-in, the "survival of the fittest" theory can be eliminated. Gunther and Folke28, 
while developing the characteristics of nesting living systems, stated that life 
itself can be characterized and modeled as a positive experience, self-
reinforcing autocatalytic process where positive feedback brings about positive 
outcome. 
Evolutionary models are possible genetically as well as culturally29: 
whereas, the information storage medium of the biological evolution is the genes 
and the storage medium of cultural evolution model is the culture30 (collection of 
books, videos, traditions). In both cases the reproductive success or generation 
of new alternatives is through innovation by individuals of a group. 
Subsequently, one may say that economic evolution is a subset of cultural 
evolution. 
A simplified model of the theory of evolution was described by Holling in 
1987. Several drivers were considered for the dynamic model, and the 
thermodynamic potential was the most interesting one. All existing eco-systems 
are thermodynamic. Eriksson31  studied the correlation of ecological functions 
and social structure; and through his studies, he confirmed that thermodynamic 
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constraints and principles are applicable in ecology as well as in economics. 
Figure 3 shows the Holling32 model with its four general functions: 
1. exploitation (pioneers, entrepreneurs), 
2. conservation (climax, eco-systems, rigid bureaucracies), 
3. release (fire, storm, crises), 
4. reorganization (of accessible nutrients or natural resources to 
conservation or building). 
A dynamic energy flow exists between each function. Two attributes are 
changing: (1) on the Y axis the amount of capital or availability of nutrients or 
carbon grows from little to much, (2) on the X axis the degree of connectedness 
among variables grows from weak to strong. There is an exit on the left side of 
the diagram indicating a stage where a "flip" may come in the form of evolution 
or devolution. 
The evolutionary game theory is another exciting solution of the 
ecological problem. It is the combination of the evolutionary model and the 
game theory. The game consists of several all-rational players who select 
strategies to maximize their expected payoff. Maynard Smith brought the game 
theory into the biological processes. In his analogy, he identified the strategies 
with genes and the payoff with reproductive success. Here the Nash equilibrium 
would be an evolutionary stable energy. 
How could we apply the evolutionary model's methodology to an energy 
related resource like the crude oil model? 
	 Beyond the flexibility of the 
evolutionary model, its advantage is sensitivity to details and precision and that 
Connectedness 
The four ecosystem functions and the flow of events betweem them 
Figure 3 
LEGEND: 
Arrows 	 Speed of flow in the ecosystem cycle 
where arrows close — indicate high speed) 
where arrows far — indicates lower speed) 
X 	 Amount of accummulated capital 
Degree of connectedness among variables 
Arrows 	 devolution (leaving the system) / 
(upper left corner) 
	 evolution (addup to the system) 
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it can be utilized in combination with other programming techniques. The 
applicability of thermodynamic constraints is especially true in this case. 
Evolutionary modeling techniques are also suitable for the historical life cycle of 
crude oil production or for the life cycle analysis of crude oil as a product. Each, 
the Holling or Smith model, can be applied through mathematical analysis. But, 
we must recognize the ideological difference between the two modeling 
techniques. The Holling Model is based on natural life cycle. It is governed by 
the flows of energy, and its evolutionary or devolutionary choices especially 
enable its use in the resource life cycle analysis. On the other hand the Smith 
Model is more mechanistic and strategy driven, and as such, it becomes more 
vulnerable to a preset condition. 
Thermodynamic and crisis potentials of the crude oil model are 
compelling. The two-dimensional model represents the crude oil's product life 
cycle through exploration/extraction, transportation, refining and marketing/use 
phases. While the three dimensional model represents crude oil production in 
general, the Honing Model is especially suitable for resource analysis, since it 
has a devolutionary option. The devolutionary aspect of production materializes 
when a non-renewable resource, such as the crude oil, is spent. Exploitation 
and conservation phases are self explanatory, the release phase may be 
paralleled with refining, since in this phase the physical properties of crude oil 
are redefined for a particular use. The refined crude oil exits the life cycle when 
utilized: while a car is driven or during a cross-continental flight. The X and Y 
39 
axis attributes are also potentially significant when we consider the crude oil 
characteristics. 
In a three dimensional model the Hubbert Curve is paralleled with the 
Holling Model and the U.S. oil production is used for our comparison (Figure 4). 
Some economic issues become self-explanatory in the U.S. when we attempt to 
think through the model behavior. The evolutionary nature of oil production and 
consumption is well known. When the Holling Model is paralleled with the 
Hubbert Curve, the Hubbert Curve's peak coincides with the release or crisis 
phase of the Holling Model. The question here is: Is this a hypothetical 
coincidence? or Are the two factors truly correlated? The dynamics of the 
Holling Model would also explain the existence of the U.S economic expansion 
phase. But none of these subjects are researched in this paper. 
The second aspect of the crude oil example is the analysis of a multi-
dimensional break-down. The four-phase life cycle consists of several physical 
separations (extraction from a medium), transfers, a chemical change and finally 
an energy conversion to work. Through these processes several factors of 
production contribute to the final product. Each factor of production envelops a 
biological (labor and the interacting biosphere), material (crude oil and the 
interacting media) and energy (that helps in the implementation of production) 
component. During production there is a much more structured breakdown; 
each component breaks down according to the laws of physics, and the mass 
balance of this process defines exactly the useful and waste parts of production. 
Solid line is actual production, dashed line is Hubbert's 1956 curve; 
dashed—doted line is our updated curve based on 1981 data. 
Sources: U.S.Deportment of Commerce, Bureau of the Census, 
Historical Statistics of the United States, Colonial Times to 1970 
Washington DC: USGPO, 1975); U.S.Department of Energy Review 
Washington DC: DOE, various years). 
Figure 4 
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3.5.4 Conflicts 
Conflicts exist over resource acquisition within an ecosystem and among 
interfacing ecosystems. Since we are living in a finite world, the one who takes 
the evolutionary path survives. 
Conflicts exist between communities trying to use the same resources. 
Fragmentation or parochialism is within and among units of bureaucracies in 
societies of all types. The implication of the conflicts may be that resource 
management activities must be examined at different levels and scales and the 
outcome for the population at the same scale must be reevaluated. 
M.R. Czinkota, Ilkka A. Ronkainen, M. H. Moffett. 1994. International Business p. 22 
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CHAPTER IV 
WHAT BARRIERS? WHAT BRIDGES'? 
In the past, social and economic evolutions were based on conventional human 
attitudes. Knowledge bases were developed in isolated regions and social 
relations reflected the needs within those regions. Individual cultures and 
nations developed their "national advantages". Our knowledge base has 
expanded since the Second World War and this process has influenced our 
social relations. The role of individuals has changed and society will be forced 
to accommodate the new evolvements. 
4.1 How Do We Perceive the World? 
World views come with different shapes and offer different perspectives, 
depending on the geographical location of the observer. 	 Social 
interdependence, ideological conditioning and technological advancement all 
come from and relate back the immediate environmental requirements. The 
conventional way of thinking is easier to follow. It comes from growing up within 
a system and learning to utilize the knowledge acquisition techniques of our 
parents. Society does not easily tolerate exceptions. If unconventional, unique 
personal development path appears, society corrects that mistake by forcing 
conservative knowledge based resolutions onto the person. Since few "checks 
and balances" in our built-in thought process, most of this social enforcement is 
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pragmatic and goes unrecognized. How does a culture or society develop? 
How do we think? What are the units of thinking? 
4.1.1 Memes2 and Culture Gene Theory3'4 
Richard Dawkins invented the name: meme. What are memes? Melodies, your 
brown paper bag at the food store's cashier line, jokes; driving instead of using 
public transportation; computer viruses and household waste recycling. Memes 
are the cultural or behavior units that can be copied with a certain degree of 
fidelity. 	 Ideas and concepts like truth, ethics, religion and morality are 
developed through memes. But developing an idea meme is potentially 
dangerous since many opportunities for confusion exist. When shifting or 
unintentional substitution of memes occurs, reference statements are shifted and 
misconception or misuse occurs. Paradoxes are born. When the territorial 
rights of spotted owls are given equal value with your rights to the land and trees 
of Olympic Island, it symbolizes infringement on your freedom; or when Exxon's 
tiger jumps off the fuel rack and disappears in the distant horizon, it signals that 
you are free to take off and go anywhere; or when the picture of the healthy 
looking Marlboro man with his horse under the blue sky (that symbolizes 
freedom) is compared in your mind with your right to cigarette smoking, the 
Surgeon General's warning on the cigarette package may be interpreted as an 
infringement on your freedom. 
Our learning process is based on replication. Reproduced frequencies of 
memes are called replicators. The replicators are special units of memes and 
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they play a very important role in our behavior. Replicator attributes are fertility, 
fidelity and longevity. If a replicator dies early, it is called a"dead end replicator' 
(a meme such as habit etc. dies out) if it spreads then it is called "germ like 
replicator". The idea of replicators existed already in the early 20th century. 
There were several references discussing the cultural transfer and inheritance 
hypothesis in which word frequencies and lengths were described. 
What are the culture genes? The culture genes are for culture what 
biological genes are for species. The culture gene evolution is described in the 
culture gene theory. There are four stages to their evolution: generation, 
mutation, spread and death. 
Cultural transmission or replication is described by memes5 and the 
epigenetic rules govern the transfer. Epigenetic rules are genetically determined 
procedures that direct the assembly of the mind, including the screening of 
stimuli by peripheral sensory filters. Consequently, if we are not careful we will 
never realize the needs of our immediate surroundings and our activities will be 
narrowed down to the fulfillment of conventional repetition of socio-economic 
functions. 
4.1.2 Cognitive Maps and Evolution 
Each person is equipped with a unique set of cultural genes and experiences 
which constitute a cognitive map of the world that makes navigation easier. The 
human cognitive map starts to form right after the birth. Depending on given 
characteristics, one person may be interested in qualitative analysis and another 
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person in feelings or have great sensitivity to colors. Through personal 
development, the individual differences develop into habits or ways of thinking 
when we interpret our experiences. These cognitive maps are useful for the 
individual but they are not real when universal reality is considered. Beyond the 
individual cognitive maps communities, companies, or countries also have 
cognitive maps. These are collective cognitive maps. 
Kevin Lynch analyzed the description of urban environments provided by 
inhabitants. He concluded that identical realities are perceived by a group of 
people who share the same environmental experience. That implies that people 
structure their behavior to reflect the requirements of their immediate 
surroundings. Behavior forms and ideas can be connected to symbols which in 
return stabilize that reality and focus activities to encourage a meaningful 
outcome. Karl Popper argued6 that this so called "World Three", (World One is 
the physical world, World Two is consciousness and World Tree is ideas) 
establishes a symbolic environment in our minds. However, he also argued that 
"World Three" fails to reflect on the evolutionary transformation of social reality. 
It is possible for "World Three" to change dramatically from time to time. 
When new cultural entities emerge and share experiences qualitative 
changes occur. How does it happen? It is not known. We may be able to 
understand social interactions through the analogy of evolutionary paradigms 
which were discovered in nature. 
P. Saunders' discussed evolution theory and "world view" (equivalent of 
cognitive map). He refused to use words like "memes" and "cognitive maps" and 
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rejected the use of Darwinian principles because according to him that would 
oversimplify our lives. P.M. Allen and N.J. Lesser recognized that non-average 
individuals initiate social changes, and in their search for the timing of social 
changes they suggested that positive feedback results in emergence of social 
changes. 
If we take a second look at the conventional domination map and ask the 
question who benefited from memetic evolution before? The answer is self-
explanatory - the people who discovered the new memes: Calvin Klein with his 
new jeans or Lockheed who utilized the latest government subsidized 
technology in their commercial airplanes, and Exxon who advertised their 
gasoline by associating car performance with the use of Exxon gasoline in 
people's imagination. When we switch memes and toy with images and symbols 
in our minds, we may exploit the standard human mind set and use memes 
outside of context. There is a common name for meme exploiting entities: they 
are called memetic parasites. Another technique of memetic exploitation is mind 
altering through drugs or alcohol. Memetic competition of ideas plays a 
significant role on each level of the human belief systems. For example, it plays 
Jews against Christians or Moslems. 	 From our background we are 
preconditioned to embrace ideas through preprogramming when we drive on 
highways and listen to the radio, or watch TV. Choosing automobiles, air-
conditioning and fashion, all are parts of the memetic competition through 
advertisement. It is hard to find what is beneficial to us and how to approach it. 
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4.1.3 Progress 
Humans have progressed over a million years. What is included in progress? 
The answer is not easy. Some say that the human progress includes: 
• Increased access to material goods; 
• Increased life span; 
• Reduced childhood deaths; and 
• Cleaner environment. 
How many of us take these arguments seriously? Progress depends on 
an individual's point of view. For example progress was the discovery of the 
wheelbarrow or telecommunication. Why consider these two elements as 
progress? Because the first one improved manpower utilization by 50 % and the 
second one globalized human communications. 
Mathematics represent another point of view, where progress is described 
as a process between formality, rigor, creativity and chaos. 	 How did 
mathematics progress? Abstract mathematics was established by the Greeks in 
600-300 BC followed by the creative scientific revolution of the renaissance in 
1500-1800 AC. Renewal of standards and fundamental formalization of 
mathematics took place between 1821 and 1908 AC and it was followed by the 
digital revolution of our times. If everything were played in accordance with the 
rules of mathematics then we could have preprogrammed our thoughts and lives 
on computers and we wouldn't suffer the consequences of our actions. But can 
we really do that? or Would we really want to do that? 
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4.2 Nature of Thought, Knowledge and Language 
From the early Greeks to our time a lot of individuals had different ideas 
describing thought, knowledge and language. 
4.2.1 Knowledge 
Ikujiro Nonaka and Hirotaka Takeuchi8 followed the history of philosophy when 
they discussed knowledge in the "Knowledge Creating Factory''. They state that 
Western philosophers have generally agreed that "knowledge is justified belief". 
Nonaka and Takeuchi argue that current Japanese knowledge integrates 
Western philosophical thoughts with Buddhism and Confucianism emphasizing 
unity of nature and humanity, body and mind and self and others. According to 
Japanese tradition, knowledge is wisdom that is drawn from the personality. 
When Prince Alfred of Liechtenstein9 summarized his perception of knowledge 
and wisdom in one of his lectures he said: "[w]e often fail to accept our own 
cognitive maps" and continued that. To understand our cognitive maps calls for 
knowledge, to accept them requires wisdom." Identical concepts, different 
descriptions, but do they really mean the same thing? 
4.2.2 Language 
There are three principal components to the basics of the cognitive abilities and 
cognitive function amplifiers: (1) knowledge, (2) physical structure and (3) 
communication protocols. How does language fit into this concept? Language 
is a tool that serves us during communication. Consequently, there is a 
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distinctly different group of memes, the linguistic memes, which represent our 
language interactions. Communication occurs, when two isolated cognitive 
maps are brought together to cross-replicate. Human communication is not 
easy. Symbolic communication exists only within the system in which it is 
available. To communicate between different minds we need a language. 
Hence, language is a translation into a referential system: we lose a lot during 
communication. Kampis writes10 "it is a wonder that we can communicate at all." 
We never know whether our partner in communication derives the same results 
of what we mean. 
Noam Chomsky summarized some ideas on language and thought in one 
of his lectures11. He concluded that we have a common basis for all languages 
and each person's language evolves, passing through several stages until it 
reaches a relatively stable stage around the age of puberty. He acknowledged 
that information exchange depends on the context and form of appearance of 
expressions. When we speak our gesturing and rhyme of speeOh play 
significant roles. When we listen we interpret what the other person says or we 
have to project it through a hierarchy of our cognitive map system. Beyond plain 
understanding we are socially tempering with communications. Foucault12 
acknowledged that there was always a "mischief' in our communication in the 
form of exclusions and prohibitions when (1) dealing with sexuality and politics, 
(2) accepting or rejecting information or (3) differentiating between truth and 
falsehood. 
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4.2.3 Judgment and Value, Ethics 
There are different judgments and values. In artificial intelligence, judgment and 
value play special roles. When we consider logic and mathematics, the analytic, 
synthetic and value judgment differentiation is distinct. 	 In science and 
economics the borders tend to fade away. In economics we are not concerned 
with the promulgation of value judgments, hence synthetic judgment governs as 
a reflection of the prevailing social system. And when we consider ethics and 
politics, analytical, synthetic and value judgments will become even more 
complex. 
Other approaches to judgments and values are through philosophy. 
Mathematical logic was introduced into philosophy at the beginning of this 
century by Bertrand Russell. Through the influence of Wittgenstein's work 
analytical philosophy was developed as a trend that emphasized the resolution 
of philosophical problems through the study of ordinary language. If language is 
mathematically defined it can be programmed by computers. Does it mean that 
artificial intelligence can embrace logic, mathematics, intelligent logic, 
judgments, values and emotions? 
In the Journal of Social Philosophy13 the truth of ethical relativism was 
discussed. The crux of the thesis is that judgments and values are relative to 
the individual cultures and persons. There are circumstances where culture 
plays a significant role, but situations alter our ethical points of view. Ethical 
diversity has its own advantages. Stuart Mill encouraged everyone to embrace 
diversity and "encourage variety of thought and action.'' Our personal moral 
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stand is a part of this diversity. However, we are inclined to generalize since 
generalization simplifies and standardizes our attitudes. It makes our lives 
easier. 
Ethics is relative, like language is. 
	
For us to develop effective 
communication we need grammatical rules. Rules are there to change, but 
knowing the rules is vital for interplay. We can debate those rules, ignore or 
discard them permanently. No language is privileged. Language is relative like 
ethics, without being subjective. We learn ethics from our parents and teachers. 
Through our life experience we become exposed to competing views and we 
reevaluate presently held beliefs. By way of our relationships to the evolving 
world our ethics evolve. Then why do we analyze past and present ethical 
theories? To help us see and understand problems. The ethics of others are as 
important as important as ours, so we must listen and interchange our ideas on 
ethics, and evaluate differences. 
Ethical relativism is applied in corporate social reporting when 
international differences in social and environmental accounting are discussed. 
What is an accountant's reality? and How does s/he represent reality to the 
share holders? How do we reflect positive or negative aspects of an 
organization's operation? The presumption of understanding "good or bad" and 
"right or wrong" in society is grounded in understanding ethics. But in the crude 
oil-related industries inter-temporal and inter-cultural variations apply. What 
ethical values are being used in corporate accounting? Which judgments are 
regarded objectively? and How objective is "right and wrong"? 
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We claim that our first line reality is assessed by our sensory abilities. So 
if the "right and wrong" assessed by us interacted with our sensory abilities then 
we could decide, but, we mostly rely on some moral perception or intuition, and 
we treat other's first line reality as perception. Could it happen that our 
conscience interacts with our personality and our "right or wrong" sensation? or 
What about the law? Could we hold values on the ground that our actions are 
not yet illegal or unregulated; therefore, they are acceptable until the legislators 
catch up with the issue? Since individuals and groups inhabit different 
environments, individuals and groups may represent different interests and may 
be on different ethical sides. Consequently, communities may not be aware of 
the consequences of their actions. Should it mean anything to us? 
Corporate social reporting is an evolving science which has inter-temporal 
and inter-spatial characteristics. The difference in corporate social reporting is 
especially obvious in the cases of cross-cultural and environmental reporting. 
How and when do we report environmental liabilities? How much should the 
stockholder know about cultural differences that influence the efficiency of 
product lines or about pending environmental issues and environmental 
liabilities? 
4.3 Constraints14 
Is ethical relativism well and alive in other parts of our actions in relation to 
socioeconomics? Most of us take our way of thinking for granted. We believe 
that our way of accumulating knowledge and communicating is common. It is 
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too often when we think of an idea we discard it because we assert it is a matter 
of "common sense". But through understanding how we think'', what common 
factors are in our way of thinking and how we replicate and store knowledge, we 
realize that our "common sense' is not what other's "common sense" is and "our 
conventional ways of thinking and speaking about language and social reality 
are inadequate for coping with our present circumstances."16 Thus our 
understanding of learning how to cope with the understanding of everyday 
circumstances, our concept of ecological management and our archeology of 
knowledge are all distorted. Our semantic baggage is unrealistic. 
4.3.1 Preconditioning and Learning 
In the Western world learning means learning the answer to one's questions. In 
the Eastern world it means asking the right question. If we accept the complexity 
and time dependence of the world around us we must accept the multi-level 
uncertainty coming with it. We must realize that there is a need to understand 
the issues of our lives and since we can not understand social truth we must 
understand social reality. 
Mythologies exist in society: beliefs about scientific objectivity, efficiency, 
democracy, progress, competition, god, morality, technological know-how, male 
dominance and inherent separation of persons, objects and ideas. These myths 
are included in our language and knowledge base and confuse us. Sometimes 
boundaries seem to be very important so we create persons or organizations to 
support our belief system. Other times we know that the existing boundaries are 
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outdated and still maintain the malfunctioning belief systems. In the meantime 
our externalities become internalities and unresolved issues are accumulating, 
obstructive elements of justice are supported and natural sensory level elements 
of our lives are disregarded and declared intrusive. Important issues like social 
services and ecological coexistence are avoided. We also create constraints to 
assure positive outcome for the prevailing economic system. These constraints 
shape what a person or organization wants to learn and how they react. 
4.3.2 Cultural Reinforcements 
Is culture a reinforcement? and How do we learn our culture? It is characterized 
by a set of assumptions which have been learned through group experiences. 
External and internal problems of a group are resolved through constraints 
based on viable myths which include unexamined boundaries with seemingly 
natural presumptions. Through a learning process the learner wonders how to 
adjust to the behavior, values and beliefs of a peer group that approves the 
outcome of the learning process and evaluates the behavior of the learner. We 
also live in a society where friendships and economic interdependencies exist. 
Who would want to change an existing socio-cultural codependency if it 
alienates our surroundings, upsets our minds and creates anxieties? 
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4.3.3 Emotional Constraints 
If security, meaning or one's acceptance within the given sociocultural system, 
is threatened it causes an uncomfortable feeling and creates a sense of 
vulnerability and habits which appear to be insufficient to protect oneself. When 
fear, distrust or rage appears it is coupled with a desire to control. Control 
doesn't necessarily imply destructive drives, it may prevail in forms of tightly held 
positions, more focused beliefs and reinforcement of the existing socio-economic 
system. But long term learning and the development of a more systematic 
perspective exposes on each level unrecognized issues about integrity of self or 
an organization. Therefore, it is important that the psychological needs for 
relearning in society be appreciated. 
4.3.4 Cognitive Constraints 
Cognitive aspects of learning include understanding, evaluation of information, 
data collection, analysis, development of cause-effect loops and evaluation of 
interpretations and outcomes. In human perception more and more information 
is needed [and being provided] to make learning possible and to bring about 
positive changes. Since we are living in a closed system everything is 
interconnected either directly or through functionality. But when we consider the 
existing information we realize that the recent documentation is oversimplified 
and data collection is biased. Misinformation exists on each level or the data 
bases are not interconnectable. All information compiled within an organization 
is mythical and segregated. More data means more confusion and more 
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feasible alternatives for the solution. We can't see where is the truth or what 
represents the facts. 
4.4 Learning to Overcome Constraints 
The consequent learning process brings about the continuous challenge of 
turbulence and unpredictability17,18. 	 It also means a continuous sense of 
challenging one's competence and vulnerability. There is a limit to the 
avoidance of confrontation through denial of organizational changes, especially 
when natural sensory realities are considered. More and more opportunities 
arise for the individual as well as for the organizations to realize socio-economic 
changes and ecological management. How should we approach those 
changes? Analogies-metaphorical transformations from the language-help to 
understand ecological images. For example, when the Plimsoll Line (loading 
limit of a ship) image is used for the evaluation of a water or air shade every one 
of us can visualize that there is a limit to contamination, since the ship will sink if 
overloaded and the same happens to a geographic area if we increase its use 
over its natural attenuation capability. 
There are also metaphoric terms to make people understand unfamiliar 
concepts. We must learn how to couple the unpredictable with the predictable 
and expected with reliable to make people realize fundamental requirements. 
Learning can be reinforced through myths. Uncertainty, sense of vulnerability, 
and possibility of making errors can still hinder the learning process. But these 
feelings are parts of the learning process; therefore, there is a need for 
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decreasing uncertainty through the collection of more data and reducing the 
possibility of error through reconstruction of procedures. Polices of learning 
include exposure to objective consideration within an open environment. 
Learning is there for an individual and for a group of people, but how should we 
organize to become successful learners? A group must learn how to do group 
processing and individuals must learn how to facilitate group processing skills. 
4.5 Social Formations 
In a democratic society groups develop from individual decisions and determine 
policies in forms of social contracts, laws. When a common entity, a nation, is 
born its constitution determines a collective behavior form relative to other 
nations stemming from cultural cohesivity or from economic interests. 
Schumpeter19 envisioned a successful democratic society by acquiring the 
following characteristics: 
• Party representatives have to be high quality people 
(educated). The elected politicians must be able and of high 
moral character secured from the cross-section of population. 
• Effective range of political decisions through leadership must 
be secured within the existing social cross-section, 
• Interaction between sectional interest and public opinion screen 
the political action and "see to it that the will of people is carried 
out", 
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• Elective officials must exercise democratic self-control and let 
"fair competition" in leadership prevail, and 
• Let everybody, even the opposition, carry the public opinion 
into the due process, in order to be able to absorb the 
prevailing issues difference of opinions be tolerated. 
Schumpeter characterized the capitalistic economic model as a complex 
economic form where the "creative destruction" plays a major role. In his model 
"creative destruction" keeps the engines of capitalism going. He recognized that 
qualitative changes are carried into the production of goods through self-
destruction and "industrial mutation". This evolutionary process revolutionizes 
the economic structure from within. However, he also stated that if any 
restriction occurs that evolves in fundamental issues like (1) competition, (2) new 
product, technology and organizational developments, (3) free market, (4) 
evolution of capital which would (5) obstruct the "creative destruction" process 
then the momentum would cease to exist and stagnation would prevail. 
4.5.1 Organizations 
Schumpeter's ideal society and capitalism are models, and like all models, they 
fail when they are compared to realities. 	 Cultures, traditions, values, all 
interplay within the same time frame and change the characteristics of a society 
and economic system. Depending on geographical locations, there will be 
always an alternative behavior form, where a group adjusts to the prevailing 
norms and local socio-economic requirements. Whether industrial societies, 
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which acquired unlimited resources, tolerate the existence of a different ethnic 
group or belief system or decide to wage wars against them is a matter of 
judgments, values and ethics. 
In summary, the success of a democratic organization depends on 
1. situation sensitivity - transformation of the existing space and time 
scale to the related scale setting, 
2. evolutionary tendencies in the role of institutions - change of key roles 
in management and institutions, 
3. development of new strategic positions (recognize beliefs, methods, 
rules and concepts) and 
4. promotion of extensive public education and participation (promote 
diversity). 
4.5.2 Culture of Multi-national Corporations 
In Chapter III economics was discussed through the ideas of Porter and 
Ramirez. In Chapter IV, ways of thinking, fundamental elements of knowledge, 
language, values, ethics and human constraints were considered from the 
individual's point of view. In this sub-section we discuss methodologies for the 
analysis of corporate social structures. 
Geert Hofstede interviewed 117,000 subjects during his tenure with IBM 
Corporation20. Based on the collected data he pioneered a study21 on 
intercultural cooperation of corporations and its importance for survival. Fifty 
countries were surveyed from the corporate point of view. Based on his analysis 
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he derived six dimensions (which he ranked from one through five) for 
characterizing typical group entities in an industrial culture: (1) process oriented 
vs. results oriented, (2) employee oriented vs. job oriented, (3) parochial vs. 
professional, (4) open system vs. closed system, (5) loose control vs. tight 
control, and (6) normative vs. pragmatic. National, corporate or industrial 
advantages were derived by correlating these dimensions with uncertainty 
avoidance and power distance or with values. For example dimensions (1), (3) 
and (4) had a high correlation with values. 
Hofstede acknowledged that acquisition of intercultural communications 
and acceptance of another culture are necessary for a corporation to achieve 
success in a foreign country. He argued that intercultural communications go 
through three phases: awareness, knowledge and skills. Awareness is very 
important because it enables us to recognize differences between our own and 
other cultures. Knowledge of the culture is another important factor since we 
must acquire new value systems, symbols and rituals. Skills are gained through 
experience. 
Based on his study Hofstede developed a methodology which enabled the 
identification of a subculture in an organization. Using this methodology while 
mergers or acquisitions are in progress, potential areas for cultural conflict may 
be identified and these potential conflict areas eliminated through the control of 
corporate a culture. 
Thomas Peters and Robert Waterman studied22 the culture of America's 
best run companies. At the end they concluded that eight basic principles are 
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present when success prevails. Sixty-two companies were initially identified and 
grouped into six categories. Only one category was identified as "resource-
based companies" and that incorporated companies like Exxon, ARCO, Dow 
Chemical, DuPont, Standard Oil and Amoco. High technology, consumer goods, 
general industrial, or even service and project management companies use 
factors of production based on natural resources. (As a matter of fact all factors 
of production are based on natural resources.) Otherwise everything else 
(except natural resources) including management techniques, know-how, 
corporate culture, strategical grouping of people, and annual report preparation 
were analyzed within the context of the eight principles. Peters and Waterman 
selected the sixty-two corporations by using their vitality and success as 
measures. According to present economic standing these corporate entities 
sustained growth over the last twenty year period. Nevertheless, the world has 
changed dramatically during the last decade and it would be interesting to see 
how the sixty-two depicted companies have changed. 
Beyond corporate cultures and socio-economic issues, is there anything 
else for society to recognize? If the industrialized nations continue to control 
and consume nature and nature is limited to its global dimensions then how will 
these nations maintain the future supply of natural resources and energy? 
4.6 International Crisis Management 
A new subject appeared in the curriculum of management education: 
international crisis management. In this subsection when we discuss crises we 
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are not talking about the management of a "natural catastrophe", since today's 
international crises are mostly socio-technical crises and not natural 
catastrophes. What is a socio-technical crisis? A socio-technical crisis is 
caused by an industrial technology, as it arises suddenly and destroys lives. 
Several types of socio-technical crisis exist: 
1. plant failures including toxic or hazardous waste spills, explosions, 
structural collapse, 
2. transport failure that includes collisions and capsizing, 
3. public place failures caused by fire or other causes, 
4. production and distribution of defective products, and 
5. cumulative industry related failures which escalated to the level of 
socio-technical crisis. This type of failure includes long term bio-
systemic failures, and damages to ecological support systems. 
4.6.1 Elements of Crises 
There are two distinct elements participating in each crisis: (1) factors of 
production or products and (2) humans or other bio-systemic entities. 
4.6.1.1 Natural Resources and Industrial Products: Natural resources and 
industrial products are parts of our ecology like the hydraulic cycle, the genetic 
library, and abiotic and biotic processes. We can't fully understand how living 
systems are interconnected but any factors of production can be the cause of a 
crisis and can be affected by a crisis: Through our interactions in time and 
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space we lose control over geographic immediacy. Multi-national corporations, 
government institutions and people, all production systems use natural 
resources without recognizing that natural resources are parts of the human life 
support system. Human elements of failure are present in the form of barriers 
which develop from our inability to 
1. recognize processes occurring in broader scale (minimizing and 
localizing the impact or cause of failure), 
2. translate values in space and time (recognize the complexity of values 
and try to compensate for non-market related values), 
3. perceive the varying nature of reality and coordinate socio-economic 
variables with eco-system capacities. 
Hence eco-system functionality is the key to human survival we need to 
develop dynamic adaptive systems in order to be able to deal with socio-
ecological issues. Leadership and broad range participation on the side of 
institutions will determine the outcome of the dynamics of adaptation within 
communities. 
4.6.1.2 Human Elements of Crises: Prior to crises the triggering events and 
signals are present in an organization or in the immediate environment. 
Technical failures may develop due to inadequate resource allocation, 
economics, lack of communication, misperception, lack of planning and lack of 
funds. However, the roots of a socio-technical crisis are much deeper than that. 
Important questions must be raised regarding the organization culture, 
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communication and configuration. B. Richardson examined several disasters 
and concluded culture, communication and organizational configuration are the 
most important factors in terms of crisis development and crisis management. 
Prevailing ethics are reflected in daily human conduct within an organization. 
Richardson agrees that ethics and organizational culture could be supported via 
communication and by organizational structure. Rigid hierarchical organizations 
have less contact with the immediate environment and in a hierarchical 
organization the cross-communication is neglected. 
When conventional crisis management23 is analyzed by Richardson, the 
infrastructure related problems are minimized and institutional and regulatory 
participation are emphasized. 	 Institutional and regulatory participation are 
important factors when describing responsibility, liability and recovery. But the 
cause of crises is rooted in society and the immediate environment, and if we 
don't recognize it, the crisis will resurface. 	 When the socio-economic 
consequence of a crisis is considered there are six levels of human victims 
considered by Taylor and Frazer: 
• primary victims are the people who receive maximum exposure 
by suffering immediate consequences of the crisis, 
• second level victims are the relatives and friends of the primary 
victims, 
• third level victims are the rescue workers, 
• fourth level victims are the people and communities where the 
crisis occured, 
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• fifth level victims are the emotionally involved people, and 
• sixth level victims are the ones who survived the crisis 
somehow missing the event. 
In conventional crisis management our primary concern was human 
welfare, but recently ecological considerations came forward when a crisis was 
highly publicized by the media. 
The title refers to the title of a publication frequently referenced in this paper: Barriers and Bridges 
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CHAPTER V 
A RESOURCE MODEL - CRUDE OIL 
5.1 Crude Oil - History 
In this study, petroleum or crude oil illustrates a typical resource behavior 
through its life cycle. The petroleum is a non-renewable' natural resource. It is a 
complex liquid mixture stored in geological formations. 	 The fundamental 
analysis of crude oil is as follows: 83-87% carbon, 1 1 -1 6% hydrogen, 0-7% 
oxygen plus nitrogen, 0-4% sulfur. Its predominant appearance is in the form of 
hydrocarbons. The primary use of petroleum involves the conversion of its 
chemical energy to heat; during this conversion the various compounds of the 
petroleum are converted to carbon dioxide and water. The sulfur and the 
nitrogen are converted to sulfur dioxide and nitrogen oxides. 
As it is shown in Table 2 the petroleum goes through several different 
value chains during its life cycle: exploration and extraction, transport, refining 
(physical or chemical processing) and marketing/use. The petroleum is refined 
into different fuel products: gasoline, diesel fuel, kerosene and fuel oil; and it is 
used to produce chemicals for the pharmaceutical, cosmetics, plastics, and 
textile industries. 
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Table 2
Crude Oil Based Products
Petroleum was formed from decaying plant and animal material. The
richest petroleum deposits are in Saudi Arabia, Iraq, UAE, Kuwait, Iran,
Venezuela, in the former Soviet Union, Mexico, United States' and China. The
largest petroleum reserves are in the Middle East. Recovery of oil is based on
the artificial or natural pressure differential between the reservoir and surface.
The recovery methods are enhanced with water and gas injection or steam
Market
Economy
Com onents
Natural Resource Components
Value Chains
#1 #2 #3 #4
Exploration/
Extraction
Transport Petrochemical
Refining
Marketing/
Use
Products Crude Oil Crude Oil Gasoline Gasoline
Diesel Fuel Diesel Fuel
Kerosene Kerosene
_
Fuel Oil Fuel Oil
Factors of
Production
Material, Energy, Work
Efficiencies Product Efficiency Utilization
Efficiencies in
the Industries
Withdrawals' Product Related Fugitives
Product Related Material, Energy and Biological Wastes
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injection. Water and gas injection increase the pressure differential between the 
surface and the reservoir. Steam injection decreases the viscosity of the oil thus 
increasing the amount of oil that can be pumped out. 
Oil consumption is large because of its use in the energy and 
transportation sectors. Crude oil is not consumed where it is produced. 
International transport and distribution are significant phases of production in the 
petroleum life cycle. The most significant4 crude oil product is the gasoline for 
everyday transport. Several oil companies (Royal Dutch/Shell, Exxon) are 
among the top twenty companies of the world. 
The history of petroleum started in Titusville, PA and continued with J. D. 
Rockefeller who entered oil refining in 1870. At the beginning, it was used for 
lighting purposes only. The invention of the automobile gave a boost to the oil 
market. Corporate history and worldwide exploration and extraction efforts are a 
part of the crude oil history. There were several crisis points on the supply side 
of the crude oil history: (1) the energy crisis with the Arab oil embargo, (2) the 
energy crisis with the Iranian revolution and (3) the energy crisis when Iraq 
invaded Kuwait. A new type of crisis appeared on the horizon in 1989; it was on 
the waste side: the Exxon Valdez crisis. The energy crises were studied by C. 
Hall and C. Cleveland5. Both were convinced that the energy distribution, 
declining quality of oil and year-to-year variation of discovery rates are 
interconnected. 
The real cost of petroleum is measured with the energy profit ratio. It is 
an objective measure that shows how much energy it takes to obtain a unit of 
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fuel. The numerator of the ratio is the total energy content of the fuel, while the 
denominator is the energy used to find it. The energy profit ratio is a direct 
measure of fuel efficiency as opposed to its market value. The domestic 
wellheads oil and gas energy profit ratio was larger than 100 in the 1940s but 
that changed to 237 or 8 in the 1970s. The shale's energy profit ratio is 0.7-13.0. 
If we plot the energy profit ratio as a function of time the true crisis point 
locations will appear where return on investment declines sharply. We may 
think that the market value of crude oil over the time would reflect the same 
information, but it is not so. 
5.1.1 Crude Oil Economics 
Historically crude oil economics is dominated by overcapacity. Oil companies 
employed all the available tools : 
1. Monopolization, 
2. Oligopolistic techniques of product differentiation and 
3. Government aid to limit excess supplies of crude oil to rule the 
market. 
Mathematical models, projections, forecasts and predictions always played a 
major role in crude oil economics. There are several groups of data, 
assumptions used in the models. Information is limited; consequently, so are 
our projections. Projections highlight specific assumptions. Forecast and 
prediction express opinions on how things come about. 
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Classical economics treats crude oil reserves as manufacturing inventory 
and inventories are expensive to hold. In the classical economic theory the 
extractive industries share special economic characteristics,. the reserves 
include only those materials which were identified and can be extracted and sold 
on the current market. 
The crude oil and energy industries are special because 
1. The crude oil supplied energy is a significant part of the budget in the 
industrial countries and it is becoming more and more significant in 
Third World countries, 
2. Energy prize changes can cause significant changes in the wealth 
distribution of regions and individuals, 
3. Energy is a highly political issue, 
4. Different forms of energy substitutions open up different opportunities 
for individuals and regions, 
5. Natural resource related issues are international, 
6. Timing of crude oil extraction is significant, and finally 
7. Oil economics is a challenging subject therefore a vast amount of 
literature exists on the subject. 
Typical crude oil issues include rents, royalties, and taxes. Land owner, oil 
company, site management, local government, and labor are involved in the 
extraction. The greatest difficulty in the crude oil related extraction process is to 
quantify the amount of crude oil to be gained. Traditionally the royalties (over 
the oil land lease) were one-sixth of the oil produced. The compensation 
73 
mechanism for the extraction of extra oil includes bonus, and adjustments for 
inflation rate. The real market value of oil is highly vulnerable. In general, 
resource valuation is subjective, and so is the attitude of economists to the 
resources, since the amount of reserves is unknown and the market availability 
overrides any other concerns. The oil industry is characterized by: 
1. Political instability within the "host" nation, 
2. Similarities in the legal framework for exploration, and petroleum 
regulations, 
3. Concession pattern and historical status, 
4. National participation and 
5. OPEC influence. 
There are economists who realize that there is a need for change. Porter's 
article8 in the Harvard Business Review emphasized that when scrap, harmful 
substances, or energy forms are released into the environment it signals that 
natural resources were not utilized to their fullest extent. Consequently, the 
process or product efficiencies need improvement. In parallel, Porter, Joseph 
Romm and Charles Curtis9 agreed that some federal government programs 
created technologies with unexpected benefits to the country. For example, that 
happened in the aircraft industry and in computer sciences. They questioned: 
What will happen to a nation if technology improvement needs are not 
answered? Some of the most critical technology improvement needs would be 
in energy related industries: to minimize deficit, to prevent pollution, to avoid 
global climate change and to capture a potential market share. 
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5.1.2 Global Competition - Crude Oil Reserves 
Resulting from the vulnerability of crude oil resources, the crude oil exploration 
and extraction tendencies are the latest paradox. Market economy would 
encourage the exploitation of low cost resources up front; however, this would 
point the oil industries into the direction of the Middle East, where 63.1 % of the 
existing reserves is located. Yet the instability of those countries promoted 
investment in non-OPEC1° crude oil source recoveries. 	 Through these 
investments approximately 6 % of the reserves were in OECD countries where 
the cost of extraction is 25% higher than that of OPEC countries. The share of 
most significant global reserves are: 62.5%1' in Gulf states, 4.7% in Russia and 
0.8% in the Commonwealth of Independent States12. Thus this invisible linkage 
structures a North-South axis that holds approximately 68% of all crude oil 
reserves. In this instance, North represents the industrial nations and South 
represents the oil rich Third World nations. How do industrial nations relate to 
the Third World? Do they have a plan? Can they model or project energy 
consumption? Are they effective in resolving the energy related issues? These 
questions will be answered in Chapters VI and VII, where the U.S. and Finnish 
petroleum economies are discussed. 
5.1.2.1 International Energy Module: 	 The international energy module 
calculates the average price of imported crude oil and provides supply curves for 
ten petroleum products. It projects the world oil price for 
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• Crude oil import and petroleum product 
• MTBE and other oxygenate supplies. 
In its submodules it informs us about world oil reserves and OPEC production. 
5.1.2.2 Quantity and Location: In 1995 J.P. Riva, Jr. prepared a report13 for 
the U.S. Congress on the World crude oil production. According to Riva, the 
original recoverable crude oil endowment has been 2,330 million barrels. If one 
third of that had been consumed the declining resource base would drive the oil 
price up. On the contrary, the crude oil price has been decreasing. The current 
world oil distribution shows Saudi Arabia, Russia, Iraq, Iran, United Arab 
Emirates, Kuwait, Venezuela, Mexico, China, and Kazakhstan as the World's 
largest crude oil producers" or the Worlds' largest crude oil endowment holders. 
The reserve production ratio is the highest in Iraq15, United Arab Emirates, Saudi 
Arabia Kuwait. and Venezuela. 
In 1973-74 the Arab oil embargo disrupted the industrial world's oil 
supply, driving the gasoline prices to double and increasing unemployment. At 
that time the U.S. domestic oil production was in the middle of a seven year 
decline. It was the Saudis who decided to reverse the crude oil production 
tendency and to initiate the increase in production, forcing the Gulf area 
production into a competitive position. This increased crude oil production led to 
decreasing oil prices by 50%. But 58% of the crude oil reserves are in politically 
vulnerable area. Crude oil production is an issue on its own and after the break- 
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up of the former "socialist countries" there is a trend for realignment of the 
interest spheres. New alliances are forming. 
The oil fields vary in structural and stratigraphic characteristics. Most of 
them are from the Late Jurassic Arab formation which is composed of permeable 
carbonates, and sealed with a thick anhydrite. This sedimentation is rich in 
carbonates. It concluded in four deposition cycles: Arab A, B, C, and D 
reservoirs. The largest deposit is in Arab D reservoir at Ghawar, where the oil 
pool is 140 miles long, covers 875 miles and has a depth of approximately 1,300 
feet. The second largest oil deposit is in Burgan, Kuwait. It is about 135 square 
miles of highly permeable Cretaceous sandstones. The Iraq oil fields are from 
the Kirkuk area Eocene and Oligocene limestone reefs. The Iranian oil fields 
are along the Zagros mountain belt in the Asmai formation. 
Some say that the quantity of crude oil reserves has been "increasing"; 
however Riva argues that these increases were purely political. The Middle 
East oil is generated at a high rate and probably half of the Ghawar oil has 
already been produced, since the field is flooded with water from the Persian 
Gulf to maintain pressure. 
5.1.3 Arab Countries and the Seven Sisters 
Middle East extends from the Nile River Valley in central Egypt through ancient 
Mesopotamia (Iraq) between the rivers of Tigris and Euphrates. This area has 
been the focus of religious and political conflicts. 
	 It is an area of rapid 
development of natural resources, trade, and commerce. The largest crude oil 
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reserves are located in the Middle East. Today the Middle East countries include 
Bahrain, Iran, Iraq, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, Syria, 
United Arab Emirates and Yemen. The history of crude oil incorporates the 
history of seven multi-national corporations that had the power and strength to 
deploy the available technologies in the world. The Seven Sisters consisted of 
Exxon, Standard Oil of California, Gulf, Texaco, and Mobil of the U.S,. and 
British Petroleum of the UK and Royal Dutch Shell which was a British and 
Dutch company. For several decades the Seven Sisters represented one of the 
greatest concentrations of economic power on the world. 
In 1919 Esso was the first company in the Middle East followed by 
Standard Oil of California in 1933, Texaco in 1936, and Gulf in 1954. A 
conglomeration of different companies founded ARAMCO in Saudi Arabia, Iraq 
Petroleum Co. in Iraq, Kuwait Oil Co. in Kuwait, and Iranian Consortium in Iran. 
At that time the Middle East countries were developing, and the purpose of the 
government was to enforce laws and regulations. In return, their economies 
were dependent on the revenues produced by the industry. However, the 
presence of multi-national companies was a constant reminder of their inabilities 
to live with the advantage of having those natural resources. 
Riad A. Ajami summarized the Arab experience with the multi-national oil 
companies in his book titled Arab Response to the Multinationals. He stated, 
that multi-national corporations exploited crude oil and interfered with the every 
day lives of Arab countries. At some point and time foreign governments ran 
some of those countries. For example, the U.S. State Department overthrew the 
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government of Iran headed by Mossadeq (1953) and installed the Shah of Iran 
into power. Royalty agreements were signed between the nations and the multi-
nationals. But as those agreements were written, the multi-national concerns 
challenged the sovereignty of Arab nations and legally limited law suits in the 
"host" country in case of arguments. 
At that time, the multi-national companies were vertical hierarchies. It is 
hard to locate profits in a vertically integrated company, since the profit trickles 
down, and it is realized at the end of the production. Profits, liabilities and taxes 
are in question. Since in the U.S., the multi-national corporations could until 
1975 deduct depletion allowance from their income, and the multi-national 
companies set the "free market price" of crude oil products high. In addition 
these companies were truly multi-national. They diversified over five continents 
and oceans. There were no regulatory requirements set for the breakdown of 
incomes; consequently, they didn't specify their market specific gains. In the 
Middle East when the Arab nations hired management consulting companies to 
analyze the standing of multi-national companies, the management consultants 
concluded that the oil profits ranged from 20% to 67% after taxes. The U.S. 
government's share was almost 50% of the price paid for a barrel of oil. In 1970, 
the cost of a barrel of oil was $1.80 and out of that $0.8616 was the U.S. 
government's share of the revenues. 
By the end of the 1970s, the Arab national control and ownership over the 
natural resources were not only issues, but started to become realities. By 
raising the participation of the crude oil exporting countries, their profit grew and 
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so did the price of the oil. Beyond participation, the OPEC countries decided to 
pursue full ownership of their resources, and they wanted to extend their control 
to downstream processes of crude oil. Around 1980 the permanent sovereignty 
over natural resources and regional acceptance of the Arab states became a 
reality. By the 1980s the crude oil industry started to fragment into separate 
"value chains" like extraction, transportation, refining and marketing. Ownership 
over a value chain could relocate to any area of interest to any country, so 
investments increased in refineries and transport lines. Parallel to this process, 
the role of multi-national oil companies changed from owners to arbitrators 
between the consuming and producing nations. Crude oil related insecurities 
lead to the diversification of supply sources and to the search for alternative 
energy sources. 
5.1.4 How Do Some OPEC Countries Relate to Crude Oil 
OPEC, the Organization of Petroleum Exporting Countries is an organization of 
twelve17 major oil producers controlling petroleum policies and safeguarding 
their interest. It consists of members Saudi Arabia, Iraq, Kuwait, UAE, Iran, 
Venezuela, Lybia, Nigeria, Algeria, Indonesia, Qatar and Gabon. OPEC was 
formed in 1960 by oil-technocrats, who understood the world of contemporary 
business. Existence of OPEC was insignificant until the early 1970s. By that 
time, the industrial nations, including the U.S., were dependent on OPEC oil 
production and this put OPEC into a strong political position. OPEC began its 
success in the early 1970s when, in a 4-year span, the oil prices increased from 
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$1.40 to $8.9918 per barrel. Some say, OPEC is different from other cartels 
because it operates from a natural resource base, where some members can 
absorb more than the others and a steady production base decrease is obvious. 
However, the multi-national companies tended to minimize the significance of 
OPEC. They wanted to avoid direct negotiations with the organization. During 
the negotiations, the multi-nationals used delaying tactics, tactics to undermine 
collective bargaining, and tactics in form of making unacceptable offers. But in 
principle the U.S. has never opposed oil export monopolization and 
monopolization has different characteristics. 
Crude oil economy is not proactive; changes come in the form of action-
reaction. The second crisis was in Iran, when the Shah was overthrown. The 
Iranian revolution eliminated a country from the OPEC. The third episode was 
the Kuwait Iraq war. The Iran-Iraq war realigned the world by clearly identifying 
the two adversaries: North and South. According to Andre Gunder Frank, the 
North represented19 the unified industrial countries against South, the Third 
World developing nations. In 1980 the Iran-Iraq war slowed the crude oil 
production in warring countries and slowed the world economy. As OPEC's 
influence on oil prices increased, the cohesive force within OPEC decreased. 
Traditionally, there have been ideological and political differences between 
OPEC member nations, and these were used to the benefit of oil companies 
when finally they succeeded in the division of OPEC. 
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51.4.1 Beyond the Oil: We live in the information age. All socio-economic 
systems monopolize power over the distribution of information. If information 
distribution were reshaped then formal power would erode. Who has access to 
information beyond the ruling class? The strategic elite have access. These are 
educated people who generate and organize the information and manage 
businesses and government. This strategic elite was pursued by surveyors with 
questionnaires on socio-economic issues and national preferences in several 
Arab countries. The purpose of the survey was to assess general Arab attitudes 
toward multi-national firms. Ajami summarized the results of the survey in 
Kuwait and Iraq. Strategic elite and ruling class govern in a socio-economic 
system, but what happens when factors of production erode? How can someone 
substitute crude oil or water? 
Today socio-economic powers are projected by nations and wealth. How 
do we justify the existence of nations? Daniel Katz argued that the nation states 
today have three functions: 
1. Internal integration, 
2. Protection against external enemies, 
3. Maximization of a profit input-output of resources within or outside 
nations. 
What is wealth? Economists define wealth as anything that has a market value. 
Wealth has the basic property of being able to generate wealth. There is 
tangible and intangible wealth. But some economists want to redefine wealth on 
the basis of natural, physical, social, and value added activities. 
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5.1.4.2 Saudi Arabia: Mamdouh G. Salameh explored crude oil related issues 
in his articles20. He said that Saudi Arabia was conquered by the house of Saud 
200 years ago and Saudis were engaged in the most expansive crude oil 
expansion program in history since they spent $17 billion by the end of 1995. 
Saudi Arabia wanted to raise production capacities to 10 million barrels a day. 
Long term target refining capacity was set to 3 million barrels a day and the 
target storage capacity was set to 40 million barrels of crude oil. 
Salameh argued that the Saudis are offended when the U.S. acts as the 
guardian of Islam's holiest places, especially, when she is a "committed 
protector of Israel." Up to this time, the Saudis had funding to buy off their 
enemies, but the situation changed when the oil prices declined in 1986. 
Salameh acknowledged that Saudi-Iraqi relationship has always been strained. 
The Saudis also have had a long term territorial dispute with Yemen. Salameh 
declared that, despite these potential threats and financial difficulties, the Saudi 
Kingdom would remain the World's largest crude oil supplier. 
But after the Gulf War the Saudi Kingdom has been struggling with its 
financial crisis; their share of the Gulf War cost was $85-90 billion21. The Saudi 
government has been running a budget deficit for the last 16 years. "For the first 
time ever the country is facing simultaneous social and political problems at a 
time of serious divisions within the once-invincible royal family."22 Subsequently, 
there are doubts on the ambitious expansion program. And there isn't any relief 
in sight since crude oil prices remain suppressed, straining further the Saudi 
economy. 
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Paul Kennedy23 discussed another natural resource related issue in Saudi 
Arabia that overpowers the crude oil issues in the long run. Drinking water 
supply is an even greater concern in the Middle East. From 1975 to 1988 the 
cultivated land grew twenty fold in Saudi Arabia and the wheat output increased 
thousand fold. In addition to the wheat, the Saudis produce tomatoes, melons, 
barley, dates, citrus fruits, mutton, chicken, eggs, and milk. 
	
The annual 
production meets the needs of 19 million people. The Saudis built 22 water 
desalination plants along the Red Sea and the Pacific Rim. These plants 
generate about one-third of all desalinated water produced worldwide. But some 
of the water is supplied from their "fossil aquifers" and it doesn't regenerate. If it 
is used as projected this natural resource will be exhausted by 2007. Some 
geologists suggest that the depletion of these aquifers will cause surface 
collapses. 
5.1.4.3 Kuwait, Iraq and Iran: Kuwait became independent from Britain in 
1961. Abdule Karim Qassem wanted to incorporate Kuwait into Iraq. He was 
assassinated in 1963. Subsequently, the new Iraqi government recognized the 
existence of Kuwait. The crude oil made Kuwait one of the richest countries in 
the world. In 1973 the Iraqis asked Kuwait for a loan and were turned down. At 
that time Iraq wanted to build an oil terminal on Bubiyan Island (belonging to 
Kuwait). When the Kuwaiti government rejected the proposal Iraq threatened 
Kuwait. A settlement was forced upon them by the Arab League and in the 
resolution Iraq received a large loan from the Kuwaitis. 
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Clovis Makoud of the Center for Global South School of International 
Studies at The American University was interviewed in May 199324.  In his 
interview he elaborated on the validity of local borders. According to Makoud 
the Arab nations were subdivided by the Europeans and the borders were 
artificially drawn after the First World War. 
	
The fact that these artificial 
boundaries are legally respected by the Arab League does not mean that they 
will remain imposed. Up until the Iraqi invasion the oil sector dominated the 
Kuwaiti economy. The earnings from the crude oil products generated 90 % of 
export and 40 % of the GDP. During the Iran-Kuwaiti war, Iraq destroyed or 
damaged over 80 % of the Kuwaiti oil wells. The pre-war crude oil production 
was 2 million barrels per day which was reduced to 400,000 barrels per day by 
the end of 1991. The population of Kuwait was also reduced from 2 million to 
1.4 million people. 
5.1.5 Competition and Market Place 
The world is vulnerable to disruptions of energy supplies like crude oil; therefore, 
the geographical distribution of supply locations is important. During the 1970s 
the OPEC countries supplied 32%25 of the world's oil. By 1983 the OPEC 
countries supplied only 20% of the world's crude oil and the USSR increased 
production from 15% to 22%, as did Mexico, decreasing market vulnerability. By 
1994 OPEC was producing 26% and the former USSR countries production 
decreased to 11%. 
	 Oil production is increasing in the world. 
	 Different 
85 
geographical locations produce crude oil; however, it must be noted that the 
crude oil consumption increases faster than production does. 
5.1.51 Caspian Region: The Caspian region is rich in oil and gas, but several 
issues26 arose around the exploitation of the area's gas and oil deposits: (1) 
determination of the Caspian's legal status and the ownership of the deposits 
and (2) financing of the infrastructure supporting the exploitation of crude oil. 
Russia, Azerbaijan, Kazakhstan, Turkmenistan, and Iran control or have the right 
to control the natural resources of the sea. The Russian Federation declared27 
that due to natural characteristics, the Caspian Sea is a closed lake. As an open 
sea its judicial norms relative to economic zones would be governed by the 1982 
United Nation Convention on Maritime Laws. The Russian Federation signed a 
treaty with Iran stating that the states have the rights over the waters up to 12 
miles off shore. Kazakhstan does not accept the Russian position. The 
Azerbaijan Constitution declares that the sections of water that touch the 
Azerbaijan coasts are parts of that country. Turkmenistan shares a position with 
Kazakhstan on that issue. 
In Western Kazakhstan, one of the most significant resources was 
discovered in 1979 near Tengiz. There are several obstacles to the fast track 
exploration of crude oil at these locations, political and geologic impediments 
(salt tectonics) among them. Chevron is the major interest holder in Kazakhstan 
Chevron negotiated a deal worth approximately $40 billion over 40 years. The 
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oil reserves are in a politically vulnerable area; therefore, there are major 
disagreements over the crude oil pipeline routing. 
In 1994 a consortium of oil companies including Amoco Corporation, 
Exxon Corporation, McDermott International Inc., Pennzoil Co., UNOCAL 
Corporation, British Companies, British Petroleum, Ramco, Statoil, Turkish 
Petroleum, DNKL Oil, Lukoil and the State Oil Company of Azerbaijan was 
founded to explore the crude oil in Azerbaijan. There are approximately 4 billion 
barrels of crude oil in three wells in the Caspian Sea. The peak production is 
planned to reach a sustained output of 700,000 barrels per day in 1997. The 
investment is $8 billion over a period of 30 years. The routing of the oil pipeline 
was an issue. Three alternatives were considered. Political unrest is present in 
the area of Georgia, the Ngoreno-Kahrabakh region and Chechna. Final 
decision on the pipeline location was to build two pipelines, one in Russia (1,400 
km- 24 km new pipeline is required) to Novorossisk and another route to Batumi, 
Georgia (920 km-140 km of new pipe line is required). 
5.t5.2 Nigeria: Crude oil was discovered in 1950s in Nigeria. Ninety-five 
percent of Nigeria's foreign exchange is from oil trade. AGIP, Texaco, Chevron, 
and Mobil have crude oil agreements with Nigeria, but Shell Oil controls 60 % of 
the Nigerian oil market. Only five percent of the labor force is employed by the 
petroleum industry, which produces 12 million barrels a day. The twelve percent 
of the land that held the oil wells and was owned by indigenous minority 
communities is now occupied by the oil interests. Environmental degradation 
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and poverty are significant. 
	
In Nigeria there aren't any environmental 
regulations or economic controls implemented. The social and environmental 
costs include 
• destruction of biodiversity, loss of top soil, farmland 
degradation, pollution of water and air and 
• natural gas flaring, pipeline leakage, waste damping. 
5.1.5.3 North Sea Issues: There are 416 offshore oil rigs in the North Sea. 
Brent Spar oil rig located off the coast of Scotland, was owned by the Shell Oil 
Company. The oil rig served as an anchorage for tankers for an interim period 
of three years. After the three year term, the oil company completed the 
construction of an oil pipe line that transports the crude oil to the mainland. 
Shell had six alternatives which were proposed to determine the fate of the 
abandoned oil rig: 
• maintain it at $9 million annual cost, 
• refurbish and reuse it at $135 million cost, 
• dispose it in deep sea, 
• sink it at $18 million cost, 
• dismantle it and dispose it on shore and 
• dismantle it horizontally and dispose it on shore for $18 million. 
The Oslo Convention on the North East Atlantic28 allows for the disposal of bulky 
at deep sea with minimal restrictions The International Maritime Organization 
(United Nations) sets the Standard Guidelines for the removal of offshore 
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installations: oil rigs in water deeper than 100 meters may be partially removed 
but must have 55 meters of clear water depth above the remnants. The oil rig 
was sank and Cor Herkstroter, the chairman of Shell faced shareholder revolt as 
a result of his environmental and social policies. 
5.1.6 Crises 
The physical and political environment of the Gulf is described in details 
in the book titled Hidden Casualty - Environmental, Health and Political  
Consequences of the Persian Gulf War.30 According to the authors the Gulf is a 
special area that was classified under two sections of the MARPOL 73/78 
(International Convention for the Prevention of Pollution from Ships). Annexes I 
and V apply to the disposal of oily waste and garbage. This classification 
specifies the conditions of a special concern driven by the volume and nature of 
vessel traffic. Although the Gulf had its special designation under the two 
annexes this designation has never been implemented. 
	 Several crises 
developed during the last 25 years. 
5.1.6.1 OPEC Crises: The Venezuelan Oil Minister, Perez Alfonzo initiated the 
cooperation of crude oil producing countries: Iran, Kuwait, Saudi Arabia and 
Venezuela. During the 1960s the political situation changed dramatically. 
Decolonization and nationalism swept through the Third World. 
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Henry Kissinger has told his aides: "Don't talk to me about barrels of oil. 
They might as well be bottles of Coca Cola. I don't understand." Well it did not 
take him long to understand it. The Arab oil embargo had two elements: 
1. rolling crude production restraints and 
2. a total ban on export of oil, which involved only two countries: the 
United States and the Netherlands. 
Since this act was extended to the Sixth fleet of the U.S. military forces, the 
Congress reacted swiftly. 
E.F. Schumacher published his book titled Small is Beautiful in 1973 
declaring that "The party is over." And then questioning "Whose party was that 
anyway?" He was the first to challenge the "bigger is better" philosophy that 
dominated in the 1950s and 1960s. In the United States the oil embargo struck 
fundamental beliefs in the endless abundance of resources. The gas lines were 
the most visible symbol of the embargo. The distribution system was unable to 
reallocate the gasoline. In the December 1973 meeting of OPEC the Shah of 
Iran set the new oil prices. The new price was based on an Arthur D. Little study 
done for Iran. It was based on a "new concept"; it was the minimum price 
necessary if the liquids and gas made from coal and shale oil were to become 
economical. After discussions the new price of $11.65 was accepted. 
The oil embargo ended in a split in the Western Alliance. Throughout the 
crisis the Europeans constantly shifted positions seeking to separate themselves 
from the U.S. The Japanese found themselves on the "unfriendly" list. Forty-
four percent of Japanese oil came from the Arab Gulf states, and the Arabs 
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spelled it out clearly, "neutrality is not enough". Consequently, Tokyo issued a 
statement endorsing the Arab position. Four days later they got their oil. This 
declaration represented the first major split on the issue between Japan and the 
United States. 
After that event the armaments became big business. Weapons sales 
were a way to secure one's share and gain influence. But weapons were only a 
small part of the business. There was another concern in Riyadh: Iran and the 
Shah. The Saudis knew the Shah too well. They were afraid that after the 
Shah's departure there would be a violent anti-American regime in Teheran. 
5.1.6.2 Iranian Crisis: On November 4, 1979 a large group of young Iranians 
had broken into the embassy and taken over it. Fifty Americans were taken 
hostages. The Second Oil crisis entered a new phase. The ABC's "Late Night 
News Show" drew more attention than Johnny Carson's "Tonight Show". 
Fundamentalists seized the Great Mosque in Mecca. Shia protest was in al 
Hasa. And the largest shock of all: The Soviet Union invaded Afghanistan. 
President Carter responded in January 1980 by announcing the Carter Doctrine 
declaring that an attempt to gain control over the Persian Gulf region would be 
regarded as an assault on the vital interest of U.S. By April of 1980 Carter 
became very frustrated and initiated a rescue operation in Iran. The mission 
was a failure. As a result market tension increased. 
When OPEC met in Algiers in June 1980 they tried to stabilize the oil 
prices. There were movements on the market and on the production side, but 
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there was no success. The cut came via voluntary action. By the next OPEC 
meeting in September 1980, when the oil ministers of OPEC nations assembled 
to plan the twentieth anniversary of OPEC, bad news interrupted the gathering: 
Iraqi warplanes had attacked Iran. Iraq's coast line was twenty-six miles and 
Iran's was fourteen hundred miles. A large part of their oil fields, pumping 
stations, refineries, pipelines, loading facilities storage tanks were concentrated 
around the same area and depended upon each other. 
Iraqi warplanes assaulted Iran. Iran counterattacked, choking off Iraqi oil 
exports through the Gulf. The Iran-Iraq war removed approximately 4 million 
barrels of oil daily from the market. That was 15% of total OPEC output and 8% 
of the industrial countries' demand. The question was: Would the battle 
between the two religion, Sunni and Shia, destabilize the world? 
Meanwhile the International Energy Agency concentrated its efforts to 
avoid panic on the market and draw on their inventories. 
5.1.6.3 Persian Gulf War: The Iran-Iraq war was the result of a dispute. 
According to Iraq, Kuwait and Saudi Arabia were keeping the oil price too low 
and Iraq couldn't profit from the oil sale; and contrary to OPEC agreement, 
Kuwait was overproducing oil. In addition, Iraq owed a debt to Kuwait but didn't 
want to pay the loan. When the Iraq-Kuwait crisis prevailed, the Arab League 
couldn't interfere since this was the annexation of one Arab state by the other 
one and they were not prepared for confrontation. There would have been 
serious consequences if Iraq had succeeded with the annexation of Kuwait. The 
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joint countries would have become a power equal to Saudi Arabia, influencing 
the geopolitical situation. 
The Persian Gulf War may be ranked as a minor war in history, but it 
stands as a major historic point in environmental devastation as a strategy of 
warfare. The Gulf war lasted through 45 days of aerial bombardment and eight 
days of ground war. During this war a coalition of U.S., U.K., Saudi Arabia, 
Egypt, 	 France, Italy, Canada, Kuwait, Bahrain, Oman, Quitter, UAE, Syria, 
Morocco, Afghanistan, Bangladesh, Pakistan, Niger, and Senegal invaded 
Kuwait. 
Crude oil exploration, extraction, and its physical presence were fully 
exploited in the warfare. It was the largest marine oil spill in history. One-and-
one- half million barrels of floating oil was recovered along the coast tine. The 
International Maritime Organization31  donated $6 million for the clean-up. The 
U.S National Oceanic and Atmospheric Administration's (NOAA) Mount Mitchell 
research ship visited the Gulf Area in 1992 to survey environmental conditions in 
the area. NOAA estimated about 2,500,000 barrels of oil dispersed in estuaries, 
tidal salt flats, and marshes. The volume of the oil was several times the volume 
spilled during the Exxon Valdez accident. 
In addition to the oil spills, refineries, and oil wells were targeted by the 
warring parties. At first, the Coalition bombed twenty eight Iraq oil refineries, 
then the retreating Iraq army started to dynamite facilities. Over 700 wells were 
set to light South of Kuwait City. The fires consumed about three million barrels 
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of oil per day, emitting 1 to 2 million tons of CO2 per day, 9,000 tons of SO2 per 
day and 5,000 lbs of soot of soot. It took nine months to put the fires out32. 
Iraq was devastated. The international study team, ARC/Arms Control 
Research Center, found the destruction of electric power plants, water and 
wastewater treatment plants debilitating. This resulted in Iraq's inability to 
operate the irrigation network. No seeds, fertilizer, or pesticides were available. 
The crop production and 1991/92 harvest was reduced to 17 % of the 1989/90 
harvest. 
5.1.5.4 Exxon Valdez Oil Spill: The Exxon Valdez Disaster occurred on March 
24, 1989, when the oil tanker containing 53 million gallons of crude hit a reef 
(Bligh Reef) off Alaska's southern coast and spilled over 11 million gallons of 
crude oil into Prince William Sound. The Prince William is home to one of 
Alaska's richest wildlife area. 
The initial oil slick covered over 100 square miles as it moved along the 
coast line and contaminated the shores of Kenai Peninsula, Lower Cook Inlet, 
Kodak Archipelago and the Alaska Peninsula. The oil contamination spread 
over an area of 10,000 square miles. The crude oil contamination reached a 
National Forest, four Wildlife Refuges, three National Parks, five State Parks, 
four State Critical Habitat Areas and a State Game Sanctuary. The spill covered 
600 miles along the shore lines of Prince William Sound. 
In 1989 there was a massive effort to contain the spill, clean up the 
residues, and rescue wildlife. After a survey in 1990, both Exxon and the 
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Federal Government agreed that the clean-up should continue. Manual removal 
of oil, bioremediation, and relocation of oily material were used as clean-up 
methods. After the initial clean-up, the shoreline was repeatedly visited in 1991, 
1992, 1993, and 1994 and the crews still found some oily material on the surface 
of the beaches. In addition, sub-surface oil contamination was also found at 
many sites that were heavily contaminated in 1989. The clean-up cost exceeded 
$1.9 billion. This case spurred the enactment of new statutes and regulations. 
One of them was the Oil Pollution Act of 1990. 
5.2 Crude Oil Life Cycle 
Realities", Issues and Efficiencies 
Crude oil is a natural resource, but too often only its market value is considered. 
The conservation value holds the monetary value of regulation and information 
functions. If the value chains are broken into work phases using industrial 
engineering principles and the value chain models are developed , by using 
material, energy, and biological elements, then the principles of total quality 
management (TQM) may be applied against our model. Material, energy and 
biological breakdowns relative to waste and product provide the efficiencies. M. 
Porter and Claas van der Linde devised a "new" efficiency in their article 
"Green and Competitive - Ending the Stalemate": product efficiency. Product 
efficiency is somewhat similar to resource efficiency during the manufacturing 
phase of the crude oil life cycle. Resource inefficiencies are in the form of under 
utilization of raw materials, generation of unnecessary waste, defects and 
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storage. Both authors emphasize that the present environmental regulations 
may induce innovative solutions and that those innovations may offset 
inefficiencies. 
5.2.1 Exploration and Extraction 
The crude oil exploration and extraction comprise of research for crude oil 
resources. Each phase of the work requires labor, energy and material over the 
production time, and each phase produces wastes and goods. The Production 
Waste Issue Group Subcommittee of the American Petroleum Institute (API) 
organized a survey in 1986 to determine which activities produce waste and to 
quantify the waste. The U.S. Environmental Protection Agency (EPA) was 
required to collect this information in compliance with the Resource 
Conservation and Recovery Act (RCRA) amendments. 
B. D. Freeman and P.G. Wakim summarized the findings of the 
Subcommittee35: The petroleum extraction industry disposes of drilling muds, 
associated water and wastes. Three hundred sixty one million barrels of drilling 
wastes were generated in 1985. Eighty seven percent of drilling liquids were 
evaporated, injected underground or hauled to an off-site disposal facility. 
Thirteen percent of liquids were discharged offsite. Sixty seven million barrels of 
drilling solids were mixed with residual liquids. (Drilling solids may be freshwater 
or salt water based, with some unspecified additives mixed in.) The fresh-water 
based mud systems with polymer additives are generally landspread. The salt 
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and oil based wastes are buried in synthetic lined pits or are buried in unlined 
pits. 
In 1985, there were approximately 21 billion barrels of waste water 
produced by the petroleum extraction industry. Ninety-two percent of it was 
injected underground, six percent was discharged to surface water and two 
percent were disposed by percolation, roadspread or other approved 
technologies. 
In 1985 the amount of crude oil waste produced could be estimated based 
on the worldwide production schedule of the active exploration rigs. 
Table 3 
Number of Active Oil Exploration Rigs36 
1989-1993 
Year Non-OPEC OPEC 
1989 1,790 213 
1990 1,881 215 
1991 1,481 249 
1992 1,697 248 
1993 1,633 250 
5.2.2 Oil Transportation 
Recent records show that seventy-five percent of the released oil is from 
operational discharges, while twenty five percent is from accidental spills. World 
crude oil transportation and storage are significant in volume. The oil is ferried 
between the ports of shippers and consuming nations. 
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Table 4 
Tanker Fleet by Flag 
Years World 
Total 
OECD Eastern 	  
Europe 
OPEC Flags of 
Conveni 
ence 
Others 
1988 243 98 102 _7 15 21 
1989 250 100 106 8 16 20 
1990 258 104 108 7 16 23 
1991 269 101 120 6 15 27 
1992 274 101 124 6 15 28 
1993 280 100 127 5 14 34 
Primary regulatory enforcement is based on the flag state enforcement agencies. 
A flag state has the right to investigate its ships and punish when they violate 
the law. The flags of convenience (FOC) ships are sailing under the flags of 
countries whose laws are liberal for ship owners. Convenience registers 
undermine the pollution control efforts. Given the volume of oils and the scale of 
tank ships involved (Table 8), if there is an accident, the release can be 
substantial. 
	 But accidents are not the major cause of oil spills: Normal 
operational discharges over time contributed to 75%38 of off-shore discharges. 
There are two ship operations that pollute the oceans: (1) ballasting and 
(2) cargo washing. Ballasting is for the compensation of weight lost from the 
discharge of crude oil cargo. It is usually one third of the cargo tanks, but it can 
be half of the cargo tanks in case of rough weather. The sea water used for 
ballasting is stored in the same empty tanks which are used for the oil transport. 
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The water mixes with the oil residuals on the tank wall and remnants on the tank 
floor. 
Tank washings are another source of operation and maintenance related 
pollution. Tank washing is necessary to prepare the remaining tanks on the ship 
for the transportation of a different cargo. Ballasting and tank washing produce 
dirty water, discharged back to the ocean. The product of this value chain is that 
delivered oil and waste are discharged in ballasting and wash waters. 
Both waste types are statistically quantified and regulated in MARPOL 
73/7839. The shortcomings of the Treaty are: 
1. Only new tankers are required to have segregated ballast tanks, 
2. No enforcement regime exists. 
5.2.3 Refining 
Crude oils are complex chemical compounds: mostly hydrocarbons, paraffins, 
naphthenes, and aromatics or a combination of the above. Beyond carbon and 
hydrogen there are 
1. elementary sulfur in the form of hydrogen sulfide or mercaptans 
(highly corrosive component producing acid rain) and, 
2. nitrogen (poison to some catalysts); and 
3. salts (corrosive material especially in combination with hydrogen 
sulfide and water) in the crude oil. 
The quality of crude oil plays a crucial role in refining; therefore, there is a 
tendency to use crude oil that consists of less of the corrosive materials. While 
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the quality of crude oils is declining, the sulfur content is increasing. The 
hydrocarbons vary in their physical and chemical properties, which in return 
determine the final product quality and economics of refining. 
Crude oil refining has been changing. At first a refinery consisted of a 
simple batch distillation unit; then, after the discovery of thermal cracking the 
product quality improved. The addition of lead alkyls upgraded gasoline 
performance and catalytic polymerization permitted the conversion to provide 
high octane gasoline. Other catalytic processes added more complicated 
chemicals. 	 Two simplified block flow diagrams show the process 
combinations40. 	 During the petroleum refining process fuel gas, ethane, 
propane, butane, sulfur, normal paraffin, isoparaffins, gasoline, jet fuel, heating 
oil, coke, asphalt are produced. On the other hand during the petrochemical 
feedstock refining process hydrogen, light hydrocarbons to ethylene complex, 
sulfur, naphtha, Nos. 1 & 2 fuel oils, and low sulfur residual fuel oils are 
produced. The gasoline is the largest volume single material produced by the 
U.S. refining industry. It equals 46 % of the crude oil refined. Gasoline consists 
of 34 to 35 blending components. 
5.2.4 Marketing and Use 
Gasoline is used in the Otto cycle engine that drives our cars. The theoretical 
thermal efficiency of the Otto engine is reduced by the energy rejected by the 
cooling system and the exhaust system. There is also energy loss due to 
radiation and friction. This leaves 30 to 40 % for propulsion of the Otto engine. 
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Naturally, power steering, power brakes, and air-conditioning all, require extra 
energy, thus reducing efficiency further. 
In spite of an increase in the number of vehicles on the road, there has 
been a dramatic decrease in the emission of gases. This improvement is the 
result of the Corporate Average Fuel Economy Standards set by the Energy 
Policy and Conservation Act of 1975. 
Table 5 
Federal Motor Vehicle Tail Pipe Emission Standards 
(g/ml) 
Model 
Year 
Automobiles Light Duty Trucks 
HC CO NO, HC CO NO, 
Precontrol 10.60 84.0 4.10 
1968 6.30 51.00 6.0* 
1970 4.10 34.00 
_ 
1972 3.00 28.00 
1974 3.00 28.00 3.00 
1975 1.50 15.00 3.1 2.00 20.00 3.10 
1980 0.41 7.00 2.00 1.70 18.00 2.30 
1981 0.41 3.40 1.00 1.70 18.00 2.30 
1989 0.41 3.40 1.00 0.80 10.00 1.70 
Notes: 
No emissions increased with control of HC and CO 
Test procedure changed. 
In 1974 over 400 million pounds of lead additives were used in gasoline 
to improve quality. Beginning in 1977 the Clean Air Act (1970) provided for the 
phasing out of lead in gasoline. By 1990, the use of lead in gasoline was 
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prohibited and the quantity and type of engine emission were further reduced. 
Reduction of vapor pressure and in aromatics, and specifically in benzene, was 
further pursued. 
1 Renewability is applied in a broad sense and not to the rate at which man uses it. 
2 Withdrawals or leakages are synonyms to the banking term- which cause multiple contraction of the 
economy. 
3 Oil and gas supplies are projected in Hubbert analysis. Hubbert derived a method to estimate the World 
and -U.S. oil reserves and the rate at which they would be exploited. Based on the Hubbert analysis by the 
year 2020 the U.S. oil and gas supplies will be depleted. 
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CHAPTER VI 
U.S. AND THE HISTORY OF CRUDE OIL 
The events of 1973-74 changed energy policies and realigned Western Europe, 
Japan and the Soviet Union. The European Community was formed in 1958 
when they didn't know of a need for a unified energy policy. The Paris Treaty 
allocated responsibilities related to coal in the European Coal and Steel 
Community, while the Commission gained control over oil, natural gas 
hydropower and electricity. Nuclear energy was to be controlled by Euratom. 
None of these arrangements proved to be able to coordinate or develop a 
common energy policy. 
By 1973-74, Japan had become almost 100 % dependent on Middle East 
crude oil. The two industrial giants, U.S. and Japan, were linked by being the 
largest consumers of crude oil in the World. The November 1973 realignment of 
Japanese politics with the Organization of Arab Petroleum Exporting Countries 
initiated the first major break between Japanese and U.S. policies after the 
Second World War. 
The U.S. public Policy during the 1970s, 1980s and 1990s was not able to 
respond to its energy problems. 	 Political discussions focused on wealth 
redistribution only. All issues relating to the production and consumption of 
energy were kept in the background. 
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6.1 United States of America 
The U.S. is a heterogeneous country that consists of people from Asia, Europe, 
Africa, Australia and America. Different shapes, colors, forms, cultures and 
human natures comprise the American society. The uniqueness of human 
mental programming in personalities and cultures some think that by 
fundamental natures they are more equal than others', but in principle cultural 
relativism prevails. 
In this section emerging ideas are researched and re-examined. An 
attempt is made to refine and answer some questions. Some ideas associated 
with international issues influence the U.S attitude to countries like Finland. 
Attitudes expressed as ideas and behavior modes become expressions of 
relationships. To clarify these issues two questions emerge: What attitudes 
guide U.S. relationships inside and outside of the country? 	 How can 
contemporary U.S. society function as a group of individuals? 
6.1.1 Social Cohesion, Human Nature and Government 
Kirk Willis of the University of Georgia wrote in his introduction of the latest 
edition of B. Russell's book that it is a forceful and articulate presentation of the 
tensions displayed in our century. Many of Russell's issues are reformulated in 
arguments for contemporary American society. Among those are the role of 
family, competition, social cohesion, the State, ethics, and individual vs. society. 
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In his lectures, Russell elaborated on the roles of authority and/or 
individual' and attempted to raise some questions relative to the individual and 
society: 
• "How can we combine that degree of individual initiative which 
is necessary for progress with the degree of social cohesion 
that is necessary for survival?" 
• What forms of social cohesion are acceptable and how do we 
envision the role of government? 
• How did the role of the individual evolve? 
• What is the role of science and how does science interrelate 
with human nature? 
• What is the relationship between the individual and social 
ethics? 
Russell acknowledged that human life should have an element of 
turbulence to escape stagnation. He spoke about the historical existence of a 
dual instinctive mechanism, friendship and hostility, and how the strongest and 
"most instinctively compelling group"-the family-has survived societies and 
centuries. Loyalty was built on that mechanism. It emerged from biological or 
psychological units, territorial affinity, race similarity or identity of creed. All 
became basic human impulses, determinants of cultures and societies, and as 
these more complex entities evolved competition set in: 
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"I do not think that ordinary human beings can be happy without 
competition, for competition has been, ever since the origin of Man, 
spur to most serious activities." 
Conversely, he wrote about competition4 as an instinct which now exists and 
could be abandoned later. He argued that his day's production had two 
correlative defects: 
• competitiveness and 
• steady growth 
He wondered, why did people create pressures when productivity had 
increased substantially, as did efficiency. International competition intensified 
when it should have eased. When unemployment was high, he said, those who 
were employed were overworked, because otherwise employers couldn't make a 
profit. And then he argued that we should maximize product utility. In his eyes 
competition became an anachronism and the role of social reformer, "who seeks 
security, satisfaction and throws away the glory of adventure" became important. 
Social cohesion, Russell said: "Was one which operated through 
individual psychology without the need of anything that could be called 
government." Various empires existed without biological or psychological unity: 
some were held together by the unity of brute force or fear, while others were 
functionally drawn on distinctive similarities. In some instances, for example in 
the case of the Nile, social cohesion was provided by a common entity: e.g. a 
waterway. His contemporary American example for that was the Tennessee 
Valley Authority. 
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During the last 150 years the power of the State has been increasing, and 
education became a State function. Beyond the acquisition of scholastic 
achievements, loyalties and beliefs were infused into the next generation to 
secure the power of State. Russell argued that there was no difference between 
a government or large private corporation. The "movers and shakers" in both 
organizations provided the necessary initiative, the mere existence of enemies 
promoted cohesion through fear and modern techniques enabled an increased 
level of controls to secure power. 
In modern societies (according to Russell) there are four acceptable 
outlets for an innovative individual: 
1. Become a political leader, 
2. Acquire vast industrial power, 
3. Become a powerful scientist and benefit prevailing powers, or 
4. Become a leading crime figure. 
He argued that 
• As society advances it will need more and more innovators but 
the number of innovative individuals will decrease 
• As men grow more industrialized spontaneity will cease to exist 
• As men grow more civilized there will be an increasing 
difference between each person's activities and community 
needs 
In today's society technology provides the means of control, competitiveness is 
the driving force and communities either hamper or encourage innovators. 
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How can we differentiate between an innovator and an anti-social 
criminal? This is an important issue since all progress, artistic, moral and 
intellectual activities have depended on individuals. Moral innovators were 
individuals, who made us aware of our universal duties: 
• we must express our approval or disapproval of slavery or 
serfdom and 
• we must limit the unjust powers of politics. 
Russell acknowledged that innovators are exceptional individuals and urged 
mankind to nurture that quality of initiative of independence of mind and vision. 
Innovative individuals must find a scope to benefit mankind "since the world will 
be changed for everyone by a Rockefeller, Morgan, Ford or Lenin". 
Some say that common man's life is boredom and slavery. But, great 
individuals were born into a society and they were surrounded by common man. 
There are some qualities in society that we want to nurture. Those "static" 
qualities are suitable for government control and the "dynamic" qualities are 
suitable for the initiatives of individuals. We must realize that the individual's 
initiative has no value without a social texture. The static functions crystallize in 
government objectives which should focus on: 
• security, protection of life and property and 
• justice, including economic justice as a newer aim. 
Conservation of natural resources was another issue that surfaced in his 
lectures. In his eyes the most striking example was the case of crude oil. He 
warned us that when the oil will not be available in large quantities for the 
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industrial countries, we will risk a Third World War, and he added, the same will 
happen when uranium, coal or any other non-reproducible resources providing 
energy cease to exist. But, he recognized that mankind has a more serious 
problem: the destruction of cultivated land. 
Russell and Einstein shared a lot of ideas, but they had different opinions 
on science. While Russell was cautious, Einstein openly advocated the right of 
humanity to the benefits of information on scientific breakthroughs without any 
special consideration. Einstein was convinced that there is no such thing as 
good or bad science; he said that science must be pursued without preference. 
Beyond their differences, both agreed that there are two main purposes of 
government as an organization: 
1. security and justice that require a strong centralized government 
2. progress that requires personal initiative. 
When Russell discussed ethics, he said, ethics is the duty of a person to 
his/her neighbor. Mankind should be conscientious. When one disagrees with 
the law s/he has the right and duty to get it changed. In contrast, nobody has 
the right to break it. 
Finally, he added, there have been two miseries throughout the ages of 
human development: (1) those imposed by nature and (2) those imposed by 
humans upon each other. What about the socio-technical crisis? Can we say 
that a socio-technical crisis, in its severe form, appears as the combination of 
the above two miseries? 
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6.1.2 Concept of Externalities and Risk Taking 
Americans, Finns, Russians or Arabs, individuals or societies, all have 
shortcomings in their daily conduct. No individual or society is able to internalize 
and fully utilize the opportunities of the surrounding environment in its 
complexity. Externalities have been with us since the existence of mankind but 
everyone perceives externalities differently, Pierce wrote about the extemalities5 
when he summarized his views on the economics of the energy industry. He 
argued that since we are a reactive society, all external costs of industrial 
activity are borne by someone other than those immediately involved with the 
transaction. We do not have the right compensation mechanism in place. 
For example, the heat and pollutants produced by a refinery or power 
plant can change the surrounding ecology. For years, nobody considered that 
we were a part of the ecological system, and the cost of very few effects were 
internalized. When the Americans recognized the issues the industry tried to 
react in the form of environmental management. Environmental liabilities have 
accumulated over a long period of time. Society recognized the need, and 
compromises were born; the costs of inevitable cleanups were subsidized 
through tax breaks or other government incentives. At the same time society 
and industry did not see the need for proactive pollution control, so kept on 
polluting. 
ln the industrial societies some environmental effects are internalized 
while others are contentiously ignored. Governments choose to ignore or 
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control externalities. Methods of control range from administrative to technical 
solutions: 
• Reassignment of property rights - have the new owner 
recover the cost of damages 
• Emission control by taxation 
• Permit auctioning 
• Emission control by regulatory action 
Damages, emission controls and permits all relate to physical limits which 
are subject to judgments. Judgments are exercised by individuals and society. 
In America judgments are modified by social tolerance and trade offs with human 
health and ecological risks. In Finland, the same issues surfaced in a different 
context. 
	 Honkasalo wrote6 about the complexity of risk taking and that 
environmental risks build and structure social reality. People and society, in 
general, are willing to take higher risks if they feel that they are in control of the 
situation. Women are more cautious than men. In order to avoid risks women 
are more inclined to make financial sacrifices for the environment and for 
positive interrelations within the environment. Risk perception and realization 
are keyed into social judgments and ethics. 
In the U.S., society came to a conscientious decision to consider and 
accept risks involving human health and ecology. In his book Pierce 
acknowledged risk taking as an acceptable alternative and he also recognized 
that different cultures relate to the concept in a different way. During the 
economic analysis of energy, many questions have been raised which were 
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difficult to answer. Some involved risks to the life and health of people. One of 
the most intriguing questions was the "willingness-to-pay" and "willingness-to-
accept" problem. When one pursues the risk based action, philosophical 
questions come forth: How do we measure life? Can we measure it by the 
expected stream of earnings? Or "[w]hose" life is worth more, the life of a 
criminal or the life of a person who is joyful in his/her daily activity? Everybody 
relates to these issues differently as the following three examples show: 
1. U.S. Department of Transportation used the "willingness-to-pay" 
approach to value an accidental death on the road at $2.6 million in 
1993. 
2. In Germany the "wage-based" approach was used for the same and it 
set the value at $928,000. 
3. In Portugal the same "wage-based" approach set the value at $20,000. 
Pierce agreed that "The traditional fossil fuels certainly can cause health 
problems" and he continued that "..it was hard to disentangle the effects of air 
pollution from other factors influencing health." Then he added, that 
"[w]eighting according to the cost of medical cure may be 
considered, but acknowledged that our inability to measure 
disutility and personal welfare in dollars interfere with costing." 
At one point he argued, that 
"The hazards to coal or uranium miners were comparable to those 
from smoking cigarettes'" 
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and on the next page went on to say 
"Eliminating 10% of the death from a particular form of cancer does 
not give perpetual life to those who would have succumbed: rather 
it ensures that they will be the victims of some other cause of 
deaths." 
Somewhat similar arguments unfolded recently at the Senate Environment and 
Public Works Committee hearing. Under the Clean Air Act the Environmental 
Protection Agency (EPA) must review standards for a number of pollutants at 
least every 5 years. The American Lung Association sued the EPA in 1993, and 
as a result of the law suit the Agency reviewed the existing standards regarding 
ground-level ozone and particulate matters. EPA reviewed 5,000 scientific 
studies, and based on its findings, proposed some revisions. Among those were 
the tightening of ozone standards and creating new standards for soot particles. 
In their arguments, EPA claimed that Americans would prevent 20,000 
premature deaths, 250,000 cases of aggravated asthma, 250,000 incidences of 
acute respiratory problems in children, 60,000 cases of bronchitis, and 9,000 
hospital admissions. Some comments surfaced on the meeting: 
"asthmatic kids need not go out and ride their bicycles" 
and 
"death caused by particulates were of elderly people and others 
with diseases, who would have died anyway soon". 
According to a study conducted by the Public Citizen, 27 corporations spent $72 
million in 6 months (1996) battling the new air standards. 	 The same 
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corporations "invested" $30 million to the House and Senate in the last election 
cycle. 
6.2 Socio-Economic Standing 
In Chapter III socio-economic issues were discussed. A measure was set-up for 
comparison between countries: Economic Freedom Index. According to the 
requirements of this measure, only Hong Kong and Switzerland achieved the 
same economic growth and economic freedom ratings as the United States. 
There were only two categories-the size of the transfer sector and international 
trade as a share of GDP-where the U.S. was behind. Some said that tight 
monetary control resulting in price stability and reduction in the top marginal tax 
rate were contributing to the success of the U.S. economy. The labor market 
was flexible and the rate of unemployment8 was persistently lower than that of 
other industrial nations. The per capita income in 1985 dollars was $18,850 in 
1994 in the U.S. 
The ranking of countries according to socio-economic merit is important. 
The average growth rate was 1.7 % between 1985 and 1992. The inflation rate 
was the highest in 1990 at 5.4 % and the lowest in 1994 at 2.6 %. The 
investment GDP ratio was the highest (18.9) in 1987 and the lowest (15.3) in 
1991 and 1995. The central government budget deficit as a % of GDP was the 
highest at -4.9 % in 1992 and the lowest at -3.2 % in 1988. The unemployment 
rate was the highest at 7.4 % in 1993 and the lowest at 5.3 % in 1989. The 
average of the three summary ratings of economic freedom between 1993 and 
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1995 was 8.0 and the 1993-1995 summary index of economic freedom was 7.69 
on the scale of 0 to 10. 
The 198810 ,GDP was $5,333 billion, it steadily increased 1.26, 3.1 and 
3.1 %s in the following three years. In 1994, the per capita production in the 
industry was $6,588, in agriculture $682, in services $15,449, in defense $1,295 
and in education $1,709. The defense was 5.7 % of the GDP. There were 
143,864,000 cars and 44,379 trucks on the highways in 1994. The per capita 
debit was $14,457 which was the equivalent of 62.53 % of the GDP in 1994. 
6.2.1 Ups and Downs of Hegemony 
Crude oil influences all aspects of the American life since over 30 % of the 
American GNP is crude oil based. In his book Bromley" blamed the recession 
of the 1970s on the oil crises. But he also noted that the increases themselves 
were not the results of an arbitrary act of "Arab Nationalism" as it was 
orchestrated by the media. The economic stagflation was the result of a chain of 
events: 
• Trade slowed down (especially in the manufacturing industries) 
and so did productivity growth and real wages, 
• Immediate balance of payments were matched with deflationary 
fiscal policies, 
• Rise of inflation (consumer and input prices) contributed to the 
adoption of today's tight monetary policies, and 
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• Rising consumer prices combined with real wage resistance 
resulted in declining profitability. 
During the seventies the U.S. moved from being 90 % energy self-
sufficient to importing 50 % of its energy requirements. Concurrently with the 
diminishing U.S. oil reserves, and with the U.S. inability to assert her national 
control over the indigenous states in the Middle East, a fundamental shift 
occurred in the distribution of power in the world system. Since the U.S. was 
unable to pursue domestic reform its influence over international interests was 
reduced. The establishment of the International Energy Agency was one way to 
strengthen the U.S. crude oil related position. With this, according to Bromley, 
the American hegemony overcame the market pressures and stabilized the oil 
prices at a speculative level by insuring against the potential disruption of 
supply. 
Others perceived the U.S. position differently. Nordhaus argued that the 
first oil shock had limited effect on the OECD countries' economy until 1979 and 
the uneven development of capitalism caused the economic problems. But there 
was a handful of evidence in Bromley's discussion pointing to oil. The deficit 
resulting from the crude oil economy within the OECD countries was obvious. It 
severely impacted the world economy. 
As the 1980s came, U.S. hegemony in trade, currency, its position 
concerning the crude oil and the military balance was questioned again. Several 
theories served as explanations for the situation: the theory of imperial decline 
by Gilpin, Wallerstein's cyclical theory of hegemony or Kennedy's overstretch 
117 
theory. Instead of addressing the energy related issues, Reagan decided to 
focus on the "great contest" between the Soviet Union and the U.S. He induced 
an enormous military build-up, outspending the Soviet Union. As a result of his 
efforts, by the end of the Reagan years, the U.S. headed towards the concept of 
an open world-economic-order. 
Meanwhile, the International Energy Agency developed a series of 
projections concerning future energy needs. Based on these projections the lEA 
member countries adopted a set of strategic initiatives consisting of: 
• Diversification of oil supplies, 
• Substitution of oil with nuclear power or gas and coal, 
• Conservation of energy in industrial transport and household 
sectors, and 
• Expansion of research into alternative or renewable energy 
sources. 
Bromley acknowledged that following the collapse of communism, the 
U.S. structural dominance has been extended. The core basis of this structural 
dominance was 
1. General global spread of U.S. transnational corporations (this 
overseas capital investment accounts for nearly one-half of the total 
stock of accumulated foreign investment), 
2. Continuing dominance of the dollar in international financial and 
monetary relations, 
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3. Continuing dominance of the dollar position in international trade, and 
4. Overwhelming size of the U.S. economy within the world market 
relative to foreign trade and gross domestic product and raw material 
self-sufficiency. 
Within the world military order the U.S. position was very strong in spite of the 
military spending. In the 1980s the U.S. position became stronger within the 
global crude oil industry, resulting in 
1. Fixed price contracts with producers and flex-price contracts with 
consumers, 
2. Oil-financed investment growth in the Middle East by broadening 
social bases12 and state dependencies on the oil wealth, 
3. Regional security based on Western13, particularly American, 
technology, 
4. Gulf dominance rooting in U.S. military security, 
5. Lack of Russian interest, and 
6. Lower American oil dependence than that of Japan or EC14 (Haifa A. 
Jawad concurred with this statement when he prequalified EC crude 
oil dependence at 60 % of total world consumption). 
6.2.2 Risk and its Potentials 
The aftermath of the Second Oil Crisis gave an unprecedented boom to the 
domestic oil industry in the U.S. Companies like Occidental, Unoil, Exxon were 
looking for viable sources to overcome the energy crisis. The initial capacity of 
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the Alaskan pipe line was boosted from 1.7 to 2.1 million barrels per day. Coal 
staged a major comeback, nuclear power energy was reconsidered and the 
share of liquefied gas grew in energy generation. In 1975 legislation decreed 
the average fuel efficiency of the personal automobile. "By 1985 the United 
States was 25 % more energy efficient and 32 % more oil efficient than it had 
been in 1973 15. 
6.2.2.1 Oil in the Commodity Market: Following the deregulation, the oil 
industry went into a wholesale corporate reorganization. By the early 1980s the 
oil market was fundamentally changed but crude oil was still treated as an 
extraordinary commodity. The turning point came on March 30, 1983 when 
NYMEX (New York Mercantile Exchange) introduced the first "futures contract" 
on oil. After the crude oil made it to the "futures", the financial markets realized 
the industry's vulnerabilities and weaknesses. 
A value gap was perceived between the price of stocks and real market 
value of the companies, this gap initiated the oil industry's restructuring in the 
1990s. City Service became a part of Occidental Petroleum and Conoco was 
bought by DuPont. Mobil wanted to take Marathon, but Marathon was sold to 
U.S. Steel. The crude oil related events escalated; Continental Illinois (7th 
largest bank of the nation), an aggressive major bank in the energy lending 
business, almost defaulted when oil prices fell. The Federal Reserve saved 
Continental Illinois with a huge bail-out of $5.5 billion in new capital and $8 
billion in emergency loans. 
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The next crude oil related crisis involved Alaska. In the U.S., Alaska was 
thought to be the largest reserve for the oil. In 1983 Mukluk was the place that 
aroused enormous excitement. In this action Sohio grouped with Diamond 
Shamrock to "pierce the riches" of Mukluk at a cost of over $2 billion. They 
thought, "Mukluk would change everything: position of the companies, 
perspective of the United States prospects, world oil balance, even the relation 
of the world to the oil exporting countries." But "Mukluk was dry of oil." Sohio 
and Diamond Shamrock were a mere 3 million years late. 
By that time crude oil represented an enormous socio-economic risk so 
the crude oil related battle ground narrowed down to the former multi-nationals; 
and it was transferred to the stock market in the form of corporate takeovers. In 
the fight between Texaco and Pennzoil over Getty Oil, Texaco ended up with 
Getty Oil. Gulf was taken by Chevron. Royal Dutch Shell paid an enormous 
amount for the 31 % of Shell Oil USA; and BP teamed up with Standard Oil of 
Ohio. The industry became a battle ground; stock prices soared. In order to be 
safe, the stock prices had to stay high, consequently the days of high dividends 
arrived, productivity increased and take-over fear set in for good. Everyone 
reacted yet nobody asked questions like: What are the crude oil related 
environmental and social liabilities? Is oil power a constellation of economic, 
political and ideological illusion or is it real? 
6.2.2.2 International Crisis - Domestic Implications: The U.S crisis of the 
crude oil industry was widened. 	 By 1982, Mexico was in deep trouble: 
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Weakening oil prices, high interest rates, an undervalued peso, unrestrained 
government spending and lack of markets, all contributed to the crisis. Mexico's 
Finance Minister realized the problems and arranged a $900 million emergency 
loan from the Federal Reserve. The amount was the equivalent of 44 % of the 
nine largest American money center banks' total capital. The bailout package 
included the advance purchases of Mexican oil for the U.S. Strategic Petroleum 
Reserve. The Mexican crisis was like a warning; here was a natural resource, a 
commodity that almost caused the collapse of a nation. 
By the end of 1994, the Strategic Petroleum Reserve (SPR) amounted to 
592 million barrels of crude oil stored in salt caverns. When Pierce wrote about 
the SPR, he noted that it seems ironic to import oil and dump it into ground at 
the same moment domestic producers are pumping oil out. Holding natural 
fields in reserve sounds superficially more attractive. The main problem is that 
oil can not be extracted from a natural field at a very rapid rate without reducing 
the amount that is ultimately recovered. What does the SPR cost? The costs 
involve the building and maintenance of the facilities and carrying the oil on the 
inventory. Adelman estimated that a 750 million barrel stock could cost about $6 
billion per year to hold. The cost of holding the inventory is steep if the price of 
oil is declining. Equilibrium sets in if the price of oil rises at the rate of interest. 
By the end of 1977 end-of-year the corporate reserved products16 
mounted to 964 million barrels. By the end of 1989 corporate reserves were 
down to 660 million barrels. In this thesis I don't include national reserves held 
for the U.S. military units. 
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6.2.2.3 Prospects for a Coherent U.S. Energy Policy17: According to 
Bromley, in the United States the congressional and other interests will not 
produce a coherent energy policy for several reasons: Political processes 
produce laws yet laws passed today may be inconsistent with the ones passed 
at other times or needs of other times. The reversal of bad laws is almost 
impossible. In addition maneuvering between domestically and foreign based oil 
companies is difficult as well as including the interests of railroads and coal 
mining companies. Then try to figure out the specifics of the right ratio between 
the Eastern or Western coal via air pollution regulations. Add to this the 
interests of firms and research groups involved with nuclear fission, fusion, oil 
shale, solar and other sources of energy. 
Today's politicians may be involved in deals where each agency 
represents different interests, and agencies may be able to compromise during 
negotiations, but they seldom understand each other and therefore hardly 
consider science, engineering and economics. However, politicians consider 
how the public reacts to words. They do not understand interdependencies 
within the environment and socioeconomics; and consequently, they don't 
analyze how the world will be changed by the use of particular words. 
Governments can use different socio-economic models to test various 
contingencies, but as Pierce noted, the model might be working and then "Could 
the Department of Energy really base its decisions on a plan incorporating that 
contingency without arousing the wrath of both the State Department and the 
House of Saud?" Pierce concluded his book by stating the following: 
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"The United States should be able to survive very well in the 
absence of any central energy planning. All it requires is the 
realism and political will to let the market work and thereby leave 
our destiny in our own individual hands." 
The issue here is that "individual hands" don't influence the market, and public 
representation is narrowed to interest group politics18. 
6.2.2.4 How Much Is the U.S. Worth? The Federal Government's balance 
sheet consists of assets/resources and liabilities/responsibilities which in return 
include the Federal Governmental Assets and Liabilities, Long-Run Federal 
Budget Projections, and National Wealth. In the asset category, the government 
lists the financial and physical resources owned by the Federal Government. 
The liabilities include public debt, Federal trade credits, and pensions. Although 
this list includes items that would appear on a typical balance sheet, it does not 
constitute an exhaustive catalog of all Federal resources. For example; it does 
not include tax. 
Assets include financial assets: Gold and foreign exchange, monetary 
assets, mortgages, and other financial assets. Assets also include physical 
assets: reproducible capital consists of government-owned stocks, (defense 
equipment or structures) and non-reproducible capital consists of land and 
mineral deposits. According to the authors of the Analytical Perspectives19, 
"There are no official estimates of the market value of these holdings." 
Researches in the private sector have estimated that the private land values are 
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approximately 20 % lower than they were at the end of 1980s, but they had risen 
in 1993. Oil prices fluctuated but were lower than they were five years earlier. 
In 1995 the land and mineral rights values were $235 and $335 billions, 
respectively. Consequently, the real value of assets which mounted to $2,313 
billion in 1995. Since we have no way of estimating the real physical asset 
values they fluctuate following the market given tendencies. 
Table 6 
Public Assets in 1995 Dollars20 
Assets in $ Million 1965 
_ 
1975 1985 1995 
Defense 842 683 694 744 
Non-defense 175 
_ 
216 249 255 
Inventories 218 181 252 168 
Land 121 234 318 235 
Mineral rights 291 334 683 335 
Defense/Total Assets (%) 42.1 33.3 24.7 32.2 
Land/Total Assets (%) 6.5 11.4 11.3 10.1 
Mineral Rights/Total Assets 
(%) 
14.6 
_ 
16.3 24.32 14.5 
Total Assets 2,000 2,050 2,808 2,313 
When the fixed reproducible and non-reproducible assets were compared based 
on the 1995 values, defense related assets fluctuated +/- 10 % while inventories 
steadily increased. The land values fluctuated between -50% and +35% and the 
value of mineral rights fluctuated between -14 % and +103% relative to their 
1995 value. It is even more interesting to see that the value of defense related 
assets was between 24.7% and 42.1% of the total assets, however, the land 
value was around 10% of the total assets; while the mineral rights and the 
defense related asset ratios remained almost at the same level in 1985. 
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All American financial liabilities have been well advertised. Liabilities 
included the debt held by the public. U.S. citizens' debt increased from $941 
billion in 1965 to $3,219 billion in 1995. The Federal pension liabilities were 
$930 billion in 1965 and $1,513 billion in 1995. Both private corporations and 
government, take advantage of the existing economic situation. 
6.3 Historical Events in the U.S. Petroleum Industry 
A report was prepared by the Energy Information Administration, which is an 
independent statistical and analytical agency within the Department of Energy. 
The contents of the report represents crude oil related information collected 
between 1970 and 1992. A summary of crude oil related events is listed below 
in Table 7. 
We may add here an excerpt on the "latest developments", The Federal 
Oil and Gas Simplification and Fairness Act was approved in the summer of 
1996. It places a seven year limit on the audit of oil company records of income 
from drilling on public lands. It turns over the auditing responsibilities to the 
states. It allows the oil companies to sue the federal government to collect 
interest on royalty "overpayments' and it allows the oil companies to set the 
"free-market-price" of the crude oil. Royalties, federal mineral rights, and land 
values each are line items of the U.S. government budget. In this thesis their 
values were described in paragraph 6.2.2.4. Is there a difference between the 
"free-market-value" of a government asset and the "free-market-value" of 
industrial products? And if there is a difference, which one has governed? How 
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do we position the U.S. government deficit? Finally, is there a global free-
market? 
Table 7 
Crude Oil Related Historical Events between 1970 and 1992 
U.S. Crude Oil Related 
Laws and Regulations 
Date of 
Event 
Impact 
U.S. Production Peaks 
 10/70 U.S. dependence on foreign sources 
of crude oil increased. (OPEC) 
PL-91-604 
Clean Air Act of 1970 
12/23/70 Fuel quality changes for air pollution 
reduction were mandated, lead 
gasoline production and 
consumption phased out. 
1973 Arab Oil Embargo 10/17/73- 
03/18-73 
Crude oil supplies were disrupted, 
prices increased 
PL-93-159 
Emergency Petroleum 
Allocation Act of 1993 
11/27/73 Government controls replaced free 
market domestically 
Introduction of Unleaded 
Gasoline 
1974 Pollution from lead emissions was 
reduced and the catalytic converter 
was developed. 
PL-94-163 
Energy Policy and 
Conservation Act of 1975 
(EPCA) 
12/22/75 Corporate Average Fuel Economy 
Standards were established to 
increase vehicle fuel efficiency. 
The Strategic Petroleum Reserve 
was established. 
PL-95-91 
Department of Energy 
Organization Act of 1977 
8/4/77 DOE took over energy related 
functions. 
U.S. Petroleum Demand 
Peaks 
1978 Refinery utilization rates increased 
PL 95-504 
Airline Deregulation Act 
10/24/78 Removed Federal restrictions on 
airline operations. 
PL 96-620 
Power plant and 
Industrial Fuel Use Act 
(PIFUA) 
10/09/78 Restricts the construction of electric 
power plants with petroleum and 
natural gas as primary fuels. 
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Table 7 continued 
U.S. Crude Oil Related 
Laws and Regulations 
Date of 
Event 
Impact 
1978 
Iranian Revolution 
11/78-03/79 
Declines in Iran's oil production-
OPEC price increases. 
Exec. Order 12 287 
Petroleum Price and 
Allocation Decontrol 
01/28/88 Crude oil pricing became 
deregulated. 
Net back Pricing 4th  Q 85 Refiners were guaranteed specific 
margins. 
1986 Crude Oil Price 
	
- 
Collapse 
st- 1 	 Q 1986 
_ 
Domestic oil production declined. 
Exxon Valdez Oil Spill 03/89 Attention focused on tanker safety 
CFR 40, App. E 
Reid Vapor Pressure 
Regulations of 1989 and 
1992 
06/01/89, 
06/01/90 
Emissions of Smog Producing 
compounds in gasoline were 
reduced. 
PL 101-549 
Clean Air Act 
Amendments of 1990 
(CAAA) 
11/15/90 Mandated program to reduce 
harmful substances in fuels. 
Persian Gulf Crises of 
1990-1991 
11/15/90 Impact of supply cutoffs was 
increased. 
PL 101-380 
Oil Pollution Liability and 
Compensation Act of 
1990 
08/18/90 Allows liability against tanker 
owners. 
Collapse of the Soviet 
Union 
12/31/1991 Russia and neighbor countries were 
founded. 
PL 102-486 
Energy Policy Act 
10/08/92 Increase oil production through 
incentives. 
Oxygenated 	 Fuels 
Program Implemented 
11/01/02 Winter CO emissions were reduced. 
Note: 
The source of this table is the Energy Information Administration, Office of Oil 
and Gas. Sub-section 6.3.2 details the consequences of the listed regulatory 
actions. 
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6.3.1 Crude Oil Use in the U.S. 
In the U.S., crude oil based energy use is considered in four sectors: Household 
and commercial, industrial, transportation, and electric utilities. After the 1973 
Arab Oil embargo, the household use in the form of bulk heating oils lost its 
market share Throughout its history, the transportation sector didn't see any 
changes in the nature of fuel used. The characteristics of the fuels changed, but 
95 % of the volume used within the transportation was provided by the crude oil 
sector. The Energy Policy Act of 1992 mandated the phase-in of alternative 
fuels like methanol, ethanol, natural gas, and electricity. The highest demand in 
fuel use was in on-highway use; 59 % of crude oil products was used within the 
transportation industry. Demand for gasoline grew by 27 % while the demand 
for diesel fuel grew twice as much. Demand for jet fuel increased 150 % from 
1972 through 1992. 
Domestic energy production has used a significant amount of crude oil; 
however, it reached its peak in October 1970 at 10 million barrels per day. The 
crude oil use within the energy industry bottomed at 7 million barrels per day in 
November of 1992. By 1985, the crude oil and coal based energy production 
was equal, but as of today the share of crude oil for energy production had 
decreased to 23 % from the original energy market share of 33 %. 
6.3.1.1 Transportation and Storage: The crude oil distribution is via hauling 
or pipelines in the U.S. The finished product may be carried by tanker trucks on 
the road to the customers. There are five crude oil distribution districts: 
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1. PAD District I consists of the East Coast. In this district large volumes 
of oil imports are needed to meet demand within this district since fuel 
oils are used here for electric power generation and within the 
chemical industries. 
2. PAD District II incorporates the Midwest. Here mostly propane is 
used, imported from Canada. 
3. PAD District Ill includes the Gulf Coast. Large quantities of crude oil 
are imported to the Gulf Coast from Venezuela, Saudi Arabia and 
Algeria. In 1992 crude oil and petrochemical feedstock represented 
the 76 % of the 541,000 barrels per day import. A total of 435,000 
barrels a day of petroleum products were exported from this area to 
other parts of the country during the same period of time. 
4. PAD District IV includes the Rocky Mountains. Only a small amount of 
fuel is imported into this district and local refineries meet the demand. 
5. PAD District V includes the West Coast. In 1992 gasoline, residual 
fuel oil and blending components were imported, while a small amount 
of residual fuel and petroleum coke were exported. 
An extensive main distribution system links the importing and refining 
centers. Primary distribution is via pipeline or waterway. Bulk fuel is stored in 
tank farms, refineries, bulk terminals, and pipelines. The primary petroleum 
product storage is the Federal SPR. Since the 1980s approximately 4.3 million 
barrels per day are moved inter-regionally in the U.S. In 1987 the All-American 
Pipeline replaced the bulk of barging from the West Coast to the Gulf Coast. 
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Prior to the opening of the All-American Pipeline, Four Corners Pipeline, and 
Texas-New Mexico Pipelines were used to distribute crude oil from California to 
Texas. In addition to the All-American Pipeline, the Colonial Pipeline and new 
expansions of the Plantation Pipeline System assured the petroleum product 
distribution nationwide. Trans-Alaska Pipeline was completed in 1977 supplying 
2 million barrels of oil daily. The Tennessee-Tombigbee Waterway is a parallel 
route to the Mississippi for transporting goods between Illinois and the Gulf of 
Mexico. 
In 1981, the Louisiana Offshore Oil Port (LOOP) was opened 18 miles 
south of Louisiana. It is the only deep water port that can accommodate ultra-
large tankers. LOOP has the capacity to unload 1.4 million barrels per day. 
6.3.1.2 Refining: During the last 27 years the linearly structured hierarchy of 
the oil industry fragmented and restructured in a lose array of domestic 
transport, storage, refining and redistribution systems which are more flexible to 
supply and demand requirements. 
Beginning in 1973, 32 large capacity refineries closed down and 73 new 
refineries were constructed. 	 The average capacity of plants decreased 
dramatically. By 1981, an additional 66 small refineries closed, the closings 
resulted in a large scale operating efficiency increase. By 1993 the remaining 
187 U.S. refineries increased their flexibility and added new processes, one 
typical improvement was the desulphurization process. 	 Following stricter 
environmental regulatory requirements process technology had to be upgraded. 
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Refinery production increased 32 % between 1970 and 1978 (peaked at 
16 million barrel per day). After 1978 production declined by 18 %. In 1984 
domestic production was stimulated and by 1993 production was again at 15.4 
million barrels of petroleum. 
Although the U.S crude oil industry played a crucial role in international 
markets, more and more foreign owned entities emerged on the petroleum 
market. By the beginning of 1991, foreign investments increased to 28 % of the 
U.S. total capacity. 
6.3.1.3 Crude Oil Imports and Exports: Crude oil production, processing, and 
use have been international concepts for the last 75 years. The U.S net imports 
increased 50 % between 1970 and 1973. In 1973 residual fuel oil accounted for 
66 % of the 2.8 million barrels per day of net imports; by 1992 they declined to 
182,000 barrels per day falling 90 % below the 1973 level. 
Gross import of crude oil products peaked in 1973 at 3 million barrels per 
day, and had fallen 47 % by 1982. When the U.S. economic recession ended in 
1982 the demand for light petroleum products increased. During the 1990s 
there were fewer imports of light and heavy products. 
Beginning the early 1990s new export markets opened for the U.S. light 
products: in Mexico, Central and South America. The exports peaked in 1990 at 
885,000 barrels per day. 
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6.3.2 Historical Events - Consequences 
According to EIA's Office of Oil and Gas, two main concerns influence the 
development of the U.S. petroleum industry: 
1. national security and 
2. environmental quality. 
In their examination of oil industry, analysis of some events proved to be more 
influential than other. The following list assembles the events which created a 
broad range of changes and elaborates on the reaction of industry and the 
socio-economic outcome as it was perceived by the Office of Oil and Gas: 
1. In the 1970 Clean Air Amendments the Federal Government 
established the National Ambient Air Quality Standards and set limits 
on sulfur dioxide, nitrous oxides, carbon monoxide, oxidants, non-
methane hydrocarbons, and total suspended particulates. A limit was 
also set on lead. Lead has been used to boost gasoline octane. To 
produce high-octane gasoline without lead required improvements in 
the refinery industry. Gasoline additives were developed to maintain 
the new quality requirements. During the desulfurization process the 
crude oil industry increased the use of catalysts. 
	 Air pollution 
abatement resulted in lower emissions of air pollutants: By 1979 
carbon monoxide was reduced by 68%, emission of total particulates 
was reduced by 50%, sulfur dioxide was reduced by 19% and nitrogen 
oxide emissions were reduced by 18% in comparison to the emissions 
in 1970. 
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2. In 1973 the Arab nations were upset by U.S. support in the 1973 Arab-
Israeli war and instituted an embargo against U.S. and Holland. 
During this period Iran expanded sales to the U.S. to offset losses 
from Kuwait and Libya. OPEC exports resumed shortly after the 
embargo ended. The U.S. refining industry retooled to develop more 
efficient technologies. The large jump of energy prices caused an 
economic recession in 1974 and 1975 in the industrial world. During 
the crisis the idea of alternative fuel use came up. The International 
Energy Agency was founded and the Strategic Petroleum Reserve 
was authorized. 
3. The objectives of the Emergency Petroleum Allocation Act of 1973 
were to secure equitable distribution, establish equitable prices, and 
preserve independent segments of the oil industry. The Supplier-
Purchaser Rule froze buyer-seller relationships among domestic 
entities involved with the crude oil industry. The Buy-Sell Program 
required refiners to access less expensive crude oil on the market. 
The Crude Oil Entitlements program was set up to equalize crude oil 
costs across domestic entities. In response to the Act, U.S. domestic 
exploration and production were slowed as the prices were kept below 
world prices. Small refineries were built which were less energy 
efficient. Imports increased. Inefficiencies relative to large scale 
production and marketing of the petroleum developed. 
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4. The objectives of the Energy Policy and Conservation Act were to: 
Increase oil production through price incentives, maintain a Strategic 
Petroleum Reserve and increase automobile fuel efficiency. In 
response to the Act, production increased and automobile 
manufacturers boosted their research and development efforts. By the 
end of 1992, there were 575 million barrels of crude oil in the SPR. As 
a result of the higher fuel efficiency of cars gasoline demand was 
about the same in 1991 as in 1977. 
5. The creation of the Department of Energy in 1977 consolidated energy 
related efforts of the Federal Government. The move was authorized 
by the Department of Energy Organization Act of 1977. The federal 
programs managed under the Department of Interior were united with 
the programs of the Federal Power Commission and the Atomic 
Energy Commission. 
	
DOE was conceived to develop a 
comprehensive energy policy. DOE targeted energy conservation, 
alternative fuel development, reduction of oil consumption, national 
security, and energy prices. 
6. The Airline Deregulation Act altered the rules of competition for the 
domestic airlines. This regulation motivated the process technology 
sector to produce more efficient fuels. The increased demand for air 
travel increased the demand for jet fuel and the price of jet fuel 
escalated. 
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7. The Power Plant and Industrial Fuel Use Act of 1978 targeted the 
energy industry to use coal and alternative fuels for energy production. 
As result of this regulation, crude oil based power plants became idle 
and their use was encouraged in crisis conditions only. 
8. The Iranian revolution resulted in a drop of 3.9 million barrels per day 
in crude oil production. The decreased production capacity was 
followed by increased prices between 1979 and 1981. The U.S. 
administration started to stock pile petroleum for emergencies. Non-
OPEC resources were explored world-wide. During this time period, 
most of the crude oil was imported from Canada, Mexico, the United 
Kingdom, and other non-OPEC countries. This crisis like the previous 
ones encouraged the development of alternative energies and energy 
conservation. 
	 Energy related uncertainties increased world-wide 
competition in energy intensive industries. 
9. The objectives of the Petroleum Price Allocation and Control Act in 
1981 were to remove price and allocation controls on the oil industry. 
Following deregulation the smaller inefficient refineries could not 
compete any longer with larger more efficient units. 	 Refinery 
utilization increased and free market prices set in. But the falling 
crude oil prices reversed exploration and production trends in the U.S. 
Oil prices collapsed in 1986. According to the authors of the report 
price adjustments reflected the free market requirements and were 
necessary for the oil industry. 
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10.A Crude Oil Price Collapse caused the fall of petroleum prices in the 
world market. Decreased crude oil prices temporarily reduced the 
petroleum related portion of the U.S. Trade Deficit. The economy 
started to expand and crude oil demand was up again. 
11. The objectives of the Reid Vapor Pressure Regulations of 1989 and 
1992 were to combat the emissions of Volatile Organic Compounds 
(VOCs) and other ozone precursors in a two phase program: (1) 
Phase I set standards for motor gasoline starting in 1989, (2) Phase II 
required the implementation of summer volatility standards. 	 In 
addition to VOC reduction, butane reduction (butane was blended into 
the gasoline) was also required. In response to the Act, process 
modifications, and technological changes were pursued. Refining 
became more expensive because the new technologies required 
increased use of catalytic cracking and alkylation units. 	 Some 
refineries were required to make large capital investments to improve 
the output quality. As far as the environmental improvements were 
concerned, the industry was skeptical and commented that "some" 
reduction of smog levels was observed after the start-up of this 
program. 
12. The Clean Air Act Amendments of 1990 mandated strict new controls 
to reduce mobile sources of air pollution. New requirements were 
pursued in the following major programs: (1) Oxygenated Fuel 
Program, (2) Highway Diesel Fuel Program, (3) Reformulated 
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Gasoline Program. In response to the Act, construction of oxygenate 
production facilities escalated. 
	
The production of fuel ethanol 
concentrated in the Midwest area and MTBE production facilities were 
built along the Gulf Coast. The distribution of oxygenate products was 
via pipeline. To maintain the required technological changes 
construction of catalytic hydrocracking and hydrotreating units 
accelerated. In process technology, home heating oil and on-highway 
diesel fuel were separated. According to some independent studies, 
aromatic compounds and benzene were found harmful to human 
health and further process improvements were targeted by the 
regulators. 
13. The Persian Gulf Crisis of 1990-1991 evolved when Iraq invaded 
Kuwait. The Gulf war resulted in a 4.3 million barrel-reduction of 
crude oil. To minimize the effects of the war non-OPEC countries 
increased production and the excess standby oil refining capacity was 
sufficient to satisfy demand. To increase crude oil utilization further 
energy efficiency programs were targeting the power industry to lower 
petroleum use. Based on the recommendation of the IEA, the U.S 
planned to release reserves from the SPR. Saudi Arabia and Iran 
released excess stock gaining extra revenue from the sales. All these 
releases were to calm the free market. 
14. The Oil Pollution Liability and Compensation Act of 1990 followed the 
Exxon Valdez catastrophe in Prince Williams Sound. The Act allows 
138 
liability against tanker owners where gross negligence and willful 
misconduct are involved. The Act requires, that over a 15-year phase-
in period, double hulls be used for all new tankers for vessels trading 
in the U.S. As a result of the regulation some companies refrained 
from delivering oil to U.S. ports. 	 In response to the Act, U.S. 
Companies continued to increase the number of double-hulled barges. 
The cost of oil transport increased to cover costs of the required 
insurance. Marine safety controls have been tightened world-wide 
and international organizations pursue the creation of common 
international regulations. 
15. The Collapse of the Soviet Union in 1991 was followed by the 
orchestration of different initiatives to unlock the existing natural 
resources in the former Soviet interest sphere. However, there are 
several legal and social obstacles in the way of the materialization of 
natural resource recovery in Russia and neighboring countries. The 
Russian government is struggling to resolve the pending issues and 
the U.S. Export-Import Bank and the World Bank agreed to invest in 
the rehabilitation of the Russian oil fields. 
16. The Energy Policy Act of 1992 targeted the restructuring of energy 
markets in the U.S. The Energy Efficiency Program included the 
development of alternative fuels and renewable energy for the market. 
Research and development programs, various tax credits, and 
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exemptions were mandated in the Act. Programs that impact the 
petroleum industry include the following: 
• Alternative Minimum Tax Exemption - It encourages domestic 
exploration to increase production "slightly". 
• Alternative Transportation Fuels - It sets a national goal of 30 % 
penetration of non-petroleum fuels in the light duty vehicle fleet 
by 2010. 
• Energy Efficiency Standards - It requires the Secretary of 
Energy to set efficiency standards for all new Federal buildings, 
and new buildings purchased with Federally assisted loans. 
Energy efficiency was also required for commercial and 
industrial equipment. 
• Research and Development - It requires the development of 
high-efficiency heat engines and high temperature super 
conducting electric power systems. 
According to the Energy Policy Act, by 2010 all sectors of the industry will shift 
into the use of energy efficient technologies, reducing the U.S. crude oil 
demand. 
Here we may note that seemingly no efforts were made on the Federal 
level to discuss crude oil life cycle related liabilities in different media. Only air 
related contamination was considered in this paper. General operations and 
maintenance-related issues and value chain-related efficiencies were also 
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disregarded. But the crude oil life cycle has included, multi-level environmental 
contacts at less than perfect efficiencies and withdrawals over the past 75 years. 
6.3.2.1 Some Critics on the Energy Policy Act Want Changes: An 
independent task force was formed on the Strategic Energy Research and 
Development under the leadership of Daniel Yergin, the author of The Price. 
The Task Force recognizes that the Energy Research and Development 
program "has had its flaws" but the "recent investments are generating billions of 
dollars worth of annual consumer energy savings and new business 
opportunities". Further the proposed cuts "wouldn't be prudent" in the federal 
energy R&D programs, although their efficiency could be further improved. The 
initial funding of the program was already poor; it was 0.5 % of the U.S. annual 
energy expenditures. 
Hugh Morris and Howard Geller21  of the American Council for an Energy-
Efficient Economy stated that, "Energy related carbon emissions in the U.S. 
continued to rise in 1995 based on newly available data from the DOE". 
Emissions from the Nation's use of fossil fuel climbed to 1,408 million metric tons 
in 1995. It is a 5.3 % increase compared to the 1990 emission levels. They also 
noted that carbon emissions, in 1995, were well above the level targeted in the 
Clinton Administration's Climate Change Action Plan. This means that the U.S. 
will not comply with the commitment made as Part of the Framework Convention 
on Climate Change. Funding was also lacking: only 50% of the original funding 
requested for these voluntary programs was provided. 
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On June 20 1996, the American Council for an Energy-Efficient 
Economy's, (ACEE) Legislative Alert released an article titled "Energy Efficiency 
Shortchanged by the House". The article discussed a decision on H.R. 3662 
(Interior and Related Agencies Appropriations Bill for Fiscal 1997). ACEE's 
Steven Nadel said that, "The House action undermines R&D efforts needed to 
harmonize our economic and environmental goals and keep America 
competitive." According to the authors of the paper Jim Walsh (R-NY) 
threatened to restrict the DOE's authority unless all new efficiency standards 
were based on a "consensus". They noted Walsh's interpretation of 
"consensus" is that any company would have the right to veto any proposed 
standard. 
6.4 The Legal Framework of Environmental Legislation 
In Chapter III the "wealth protection aspect" of an economic system was 
reviewed. 	 In this sub-section the "intrusive aspect" of the government is 
discussed. The noted intrusive aspects of the government are 
1. Eminent domain and 
2. Regulatory takings. 
Eminent domain is the power of government to force transfers of property from 
the owners to the government or to interfere with fundamental property rights. In 
this paper two issues are prevalent: 
1. public use and 
142 
2. power to take, 
which influence the regulatory aspect of the property rights. 
If an eminent domain related issue that involves national security arises, it 
is out of reach for the average citizen or courts. Regulatory takings may come 
up in any form. Some are inherent to our everyday lives. On occasion, 
decisions are made in the favor of collective rights at the expense of the property 
owners' rights. Regulatory takings are justified in cases where land use is 
controlled. Noise, air and water quality issues and solid waste disposal when 
regulated, may represent a form of takings22. The U.S. Constitution does not 
directly address environmental protection; neither is the government's authority 
to protect the environment nor the citizen's right to a healthy environment 
mentioned in the Constitution. 
The Commerce Clause is the primary source of federal government's 
power to enact pollution control laws and similar regulations protecting the 
environment. The Constitution (U.S. Const. Art. I sec 8, cl 2) vests 'the federal 
government with power to manage federally owned property, including national 
forests and parks. U.S. Const. Art. II sec 2 cl 2; and Art I sec 10, cl 1 include the 
power to make international treaties and the power to spend for the general 
welfare of the public. 
Current environmental regulations relative to petroleum contamination, 
are the results of compromises between the members of the petroleum industry 
and regulators. Oil and natural gas exploration and drilling wastes are exempted 
from the Resource Recovery Conservation Act (RCRA) Subtitle C. Recyclable 
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oil is exempted from the hazardous waste list according to RCRA's 1984 
Amendments Relevant to Used Oil. Petroleum, crude oil and any fraction of 
crude oil are excluded from the definition of "hazardous substance" in the 
Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA). 
At the same time, however, it has been recognized by the regulatory 
agencies and the industry that the petroleum products include BTEX which 
present risk to human health. In the environmental regulations there are further 
exemptions for: test markets, research and development, low volume chemicals, 
polymers, new chemicals imported in articles, impurities, byproducts, non-
isolated intermediates, chemicals formed during the manufacture of an article, 
and chemicals formed incidental to the use of certain additives. After reviewing 
the exemptions, it is apparent that the industry's waste related qualifications are 
only a matter of legal classification, and human health and ecological risks are 
disregarded in a large percentage of the cases.. 
6.5 Linkages 
Socioeconomics and ecology have many things in common. Both predict the 
behavior of complex interconnected systems in which individual behavior 
interrelates with large scale flows of energy and material. Both carry special 
weights and meet common factors. 
Systematic solutions represent an ever changing structure of hierarchies 
which manifest into groups. Each group uses different approaches in their 
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interaction or to develop a strategy within a given time and space horizon or (we 
may say) within reality. Groups develop systematic solutions. 
Groups may be formed by a nation or government, financial and economic 
interests, people who enjoy some activity, business men who want to conduct 
business in a certain part of the world or businesses which want to extract 
natural resources in other parts of the world. The bondage is in the purpose of 
their existence. 
U.S. and the Nordic countries are democracies. Consequently, the 
people have the ultimate power. Society expresses a definite opinion via the 
election process, and they see to it that their opinions are carried out. The U.S. 
democracy is over 200 years old in its present form and structure. Like all 
democracies, it evolved through different phases. Today, in the U.S. we have a 
tightly connected interest governing both parties. 	 Essentially a corporate 
government has taken over the political power. At the same time some people, 
corporations, and the media emphasize democratic principles. In the U.S., the 
presentation of people, interaction with public opinion, democratic self-control, 
and open discussion of public interest can't be compared with the multi-party 
political activities of a relatively homogeneous country like Finland. 
6.5.1 United States of America 
The United States of America is 9,372,614 square kilometers of North America. 
It stretches from the Pacific Ocean to the Atlantic Ocean. Its immediate 
neighbors are Canada on the north and Mexico on the south. 
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America is a uniquely diversified country, in 1992 the population was 80% 
white, 11% black, 6% Hispanic, 2% Asian and 1% Indians and others. The 
Constitution requires the separation of state and church, but Americans worship 
under a vast collection religions: Protestants are 49%, Catholics 30%, Jews 3%©, 
Anglicans, Orthodox, Moslems 2% (each) of the population. In 1985, the 
Americans represented 4.32% of the world's population. Population growth was 
decreasing between 1988 and 1992 from 2.54%, to 0.9%, 0.9% and 0.32%©. 
Between 1988 and 1992, the population density was 25.83, 26.48. 26.72, 26.93, 
27.05 persons per square kilometer, respectively. 
6.5.2 Social Indicators and the U.S. Budget 
The following social indicators were extracted from the Budget of U.S. 
Government, Fiscal Year 1997. The social indicators show a different picture 
than the economic indicators do, but these indicators are not included in any 
shape or form in the Economic Freedom Index. The following data were 
assembled from Table 2-5, Economic and Social Indicators23: 
Table 8 
Social Indicators 
Social Indicators 1965 1975 1985 1995 
Real GDP per person (1992 $) 14,792 17,896 22,345 25,591 
Median Family Income (1994 $) 30,147 36,177 38,200 na 
Wealth Creation24 (% of NNP) 13.3 6.8 6.2 4.7 
Families25 (% of all children) 10.2 16.4 20.2 23.1(94) 
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The real GDP per person is "only statistics"; it does not reflect the real 
income of an average person living in the U.S. today. The following three line 
items should be seriously considered when the welfare of the American society 
is discussed. The wealth creation statistics show us that savings and median 
family income are declining and single parent households are steadily 
increasing. In addition, we learn that the Federal Government collected $590.2 
billion from the individual tax payers and $157.0 billion from corporation income 
taxes in 1995. 
6.5.3 Social Structure 
The Constitution of the United States of America provided the ground for the 
American Society. The country was founded in order to: (1) "[f]orm a perfect" 
Union, (2) establish justice, (3) insure domestic tranquillity, (4) provide for a 
common defense, (5) promote the general welfare, (6) secure liberty and 
prosperity and (7) do ordain and establish the Constitution. 
6.5.3.1 U.S. Congress 
The Congress of the United States was created by Article I Section I of the 
Constitution, adopted by the Constitutional Convention on September 17, 1787. 
The First Congress under the Constitution met on March 4, 1789, in the Federal 
Hall in New York City. At that time the membership consisted of 20 Senators 
and 59 Representatives. In the Congress today the Senate has 100 Members, 
the House has 435 Representatives, a Resident Commissioner from Puerto Rico 
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and Delegates from American Samoa, the District of Columbia, Guam, and the 
Virgin Islands. The Vice President presides over the Senate. In his absence his 
duties are taken over by a President pro tempore. The House elects its own 
President, the Speaker. 
The work of preparing and considering legislation is done mostly by the 
House and/or Congress. There are 16 standing committees in the Senate and 
19 in the House of Representatives. In addition, there are select committees in 
each house, various congressional commissions, and joint committees 
composed of Members of both houses. 
Article I Section 8 of the Constitution defines the powers of Congress: To 
assess and collect taxes, regulate commerce, to coin money, to establish post 
offices and post roads, to establish courts, to declare war, to raise and maintain 
an army and navy. 
6.5.3.2 Ideas and Party Representation: When the Constitution was created 
the underlying principle of the Founders was simple: Power was to check power 
and the ambitions of one individual were to check the ambitions of another 
individual. The two main features were federalism and the separation of powers. 
At first the power was distributed among the different levels of government and 
then the power was distributed among the legislative, executive and judicial 
branches. Further risk reduction was built in by the division of the legislature 
into two houses, with their membership elected for different terms and by 
different methods. 
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The authors of the Constitution guaranteed civil rights, consequently, 
established a system of tolerance for the parties. According to Schumpeter, 
''[a] party is not a group of men who intend to promote public 
welfare upon some principle in which they all agreed...A party is a 
group whose members propose to act in concert with the 
competitive struggle for political power."26 
Federalism guarantees that there will be fifty states with fifty different party 
systems. There are states where parties are well financed and active; there are 
states where the parties are poor, not functioning. Parties' bylaws depend on 
communities and state laws which govern their activities and shape their 
influence. Parties differ from community to community and from state to state. 
They act upon their conviction, they form their laws and shape their community 
and future. Keefe, in his book on political parties and the political system, 
argued that this federalism allows fragmentation and parochialism and inhibits 
the emergence of cohesive, disciplined national parties. 	 Pluralism is 
emphasized in party representation and in every segment of life. 
If party representation is emphasized in politics how does it work in 
Congress? The 102d Congress in Second Session voted on the National 
Energy Policy Act,27 which promoted the increased domestic based energy 
production. When the votes were counted, 95% of Democrats and 85% of the 
Republicans supported the Act. It was a bipartisan action. However, in the case 
of the Western Water Bill26 the party conflict was significant, 83% of the 
Democrats supported and 74% of the Republicans opposed the Bill. 
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What about the Presidential power? Does he not represent a party? The 
President has the power to initiate treaties, to veto legislation; but his everyday 
power is to persuade Congress to accept his leadership. His program is 
scrutinized in every structure of the government. Separation of power is enacted 
and decisions are the results of compromises between competing powers and 
interests. 
Throughout this discussion we have emphasized the pluralism in party 
representations, power structures, and leadership, but there was no discussion 
about class difference, social organization in any form, division of labor and 
race. The role of labor in the U.S., especially in the last decade, has become 
insignificant. Coalitions appeared to favor a party and expressed their loyalty in 
election years, but the same coalitions acted erratically and malfunctioned 
because social fragmentation and miscommunication prevailed. Historically 
Union households, Blacks, Jews and Hispanics are loyal to the Democratic 
party, while White Protestants, and Asians favor Republicans. 
However, unresolved issues reappear on the horizon and irritate 
institutionalized capitalism: 
1. Labor and the situation of labor unions in the U.S. and other parts of 
the world are softening; 
2. There is no answer to gender relations; 
3. Nobody pursues the welfare of the mother and child in the U.S. 
government within the administrative and legislative branches. 
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"Welfare" and resource economies are not instituted in the U.S., but both have 
been introduced in Finland, 
6.5.3.3 Judicial Power: Chief Justice William H. Rehnquist commented in his 
1996 Year-End Report on the Federal Judiciary that he was, "Struck by the 
paradox of judicial independence in the U.S.: we have as independent a judiciary 
as I know of in any democracy, and yet the Judges are very much dependent on 
the legislative and Executive branches for the enactment of laws..." 
He talked about the 104th Congress which enacted two bills of great 
importance to the judiciary; [t]he Antiterrorism and Effective Death Penalty Act 
and the Federal Courts Improvement Act, and he continued how "unfortunate it 
is that Congress failed to repeal Section 140 of the Continuing Resolution Act of 
December 15, 1981, Public Law 97-92". The Act provides that no cost-of-living 
salary increases be granted to federal judges without legislative approval. This 
means that 1996 was the fourth year in a row that federal judge's have not 
received a cost of living (ECI) adjustment. The average salary of the profession 
from which the judges are recruited are two or three times the federal judges' 
salary and has increased substantially during the past four years. 
This is a very important appeal if one considers the forum, the subjects 
and their role in the American society. 
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6.5.4 Definitions - Competition and Compromise 
Word definitions may be obvious for us in the American culture, but concepts, 
slogans like actions or behavior forms can be strange for other cultures28. For 
example the word "compromise" has no equivalent in Russian and if a concept 
has a different connotation or no equivalent in a language then communication 
becomes difficult. In Britain the word "compromise" has a positive connotation, it 
means that the parties worked out a good solution. In America, it means to work 
out a "bad" solution, a solution in which all the points of importance are lost. 
Words are used to describe social behavior forms. Let's sit back for a moment 
and try to reassess what we have read so far: try to realize the cultural, 
ecological and economic consequences of a word like "compromise" or 
"consensus". 
6.5.4.1 Compromise vs. Consensus29: Compromise is a learned behavior 
form. 	 The opposite of compromise is consensus. 	 Compromise is an 
arrangement where an agreement is born based on some uncertainties or 
following the surrender of conscientious convictions on one or several issues. 
Consensus is an "agreement by mere consent" of the parties without any 
external formality or symbolic act to fix the obligation. Consensus ad idem 
means the meeting of the minds, implying submissive agreement by the 
participating entities. Consent is the conjoint will of several persons. It implies 
the voluntary yielding of the will to the proposition of an other. Consent is an act 
of reason accompanied by deliberation; it implies the mind weighting in balance: 
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good or evil on each side. It supposes a physical power to act, a moral power of 
acting, and a serious determination and free use of these powers. 
6.5.4.2 Competition vs. Cooperation28: Competition is a contest between two 
rivals. It is the effort of two or more parties, acting independently to secure the 
business of a third party by the offer of the most favorable terms. It is a struggle 
between rivals. The opposite of competition is cooperation. To cooperate with 
someone means to act jointly or concurrently toward a common end. 
Cooperation is defined as the association of persons for a common benefit. 
6.5.4.3 Diminishing Returns: Compromise and competition work by the 
process of elimination. Both behavior forms, compromise and competition, 
erode fundamental energies by dispersing efforts in space and time and result in 
"diminishing returns" to society. We put up with both behaviors because we 
don't know anything better and we do not realize that they are not rooted in 
human nature. Some need time to perceive things, others are just exhausted 
and consumed by the exorbitant flow of events orchestrated by the media. 
In subsection 6.2.2.3 we saw the erosion of decisions regarding the 
American National Energy Policies. Then in another part of this chapter we 
viewed the withdrawal of executive powers via exemptions in the environmental 
regulations. 	 These were only two cases mentioned here where the 
compromised legislations and the over-competitive legislators left the society 
without meaningful decisions. 
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Are there any acceptable decision making processes in other cultures? In 
Finland the consensus based decision making is acceptable by the people. But 
today we experience economic and social difficulties in the U.S. and in Finland. 
So these behavior forms may irritate the situation but they are not the cause of 
the difficulties. There is a group of common features appearing in Finland and in 
the U.S. which may cause the problems; however, the subject of this thesis is 
"the role of crude oil in socio-economy" so we will not discuss it further here. 
6.5.5 Social Background 
When cultures are compared, usually three cultural groups30 are identified: (1) 
linear-active, task oriented highly organized planners; (2) multi-active loquacious 
interrelators; and (3) reactive introvert respect oriented listeners. The American 
culture is categorized as extroverted. Americans are linear-active and live in the 
present. The Finns are reactive-introverts and they live in a multi-scale time 
which embraces past, present and future. 
Human relationships involve (1) methods of communication and (2) 
information processing and data collection. Americans love information and 
move steadily forward based on their information. Finns are brief, but they base 
their dialog on the careful consideration of another's point of view. Americans 
speak quickly (200 syllables per minute) and the American English is an 
opportunistic tough language. Finns are egalitarian when they communicate, cut 
niceties and get down to business. Finns enjoy dry humor. Americans have 
smart-alec humor, quick short wise-cracks and clichés. 
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6.5.5.1 Baggage that We Carry: When we communicate, we try to listen, 
whether we succeed or not depends on a lot of factors. Those predetermined 
factors are rooted in our education, life experience and goals. What is America 
about and what can we say about the Americans as individuals? 
Whether we like it or not, cultural diversity in an ever increasing number 
of independent countries is here to stay. When we conduct our business or plan 
strategies, we must think of other's point of view. In general, attitudes are 
considered. 
	 As R.D. Lewis said, the American business people "in many 
respects are the easiest to deal with, because their business philosophy is 
uncomplicated."31  
At the beginning of Lewis's discussion on American business people he 
established the facts which factor into the American attitudes: (1) "U.S. has the 
world's largest economy", (2) the U.S. is "first in the volume of trade", (3) the 
U.S. has "the four busiest airports", "longest road and train network", and (4) the 
Americans own more cars, phones, refrigerators and video cassette recorders 
than anybody else. 
On the other hand, Americans disproportionally buy energy, raw material 
including minerals, agricultural products and lead in water use and pollution. 
Americans also have the highest rate of divorce and murder. If one trusts 
generalizations: 
• In the U.S. the pace of life is much faster than of other countries 
• The frontier image is deeply engraved into the minds of people 
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• There are still vast tracts of land and vast amounts of raw 
materials 
• Work equates to success 
• Time is money, and there are Americans who believe that 
• You can get anything but you must get there first. And the 
individual must prevail, therefore, the Americans are 
• "[U]nfailing optimists and future oriented". 
Typical American values are driven by the American self confidence. Since the 
Americans see their economy as the most successful, they assume their norms 
and values are the correct ones, Money is the most important thing, the more 
you have the better off you are. One's social esteem value is determined by 
one's wealth. 
Social behavior is influenced by the media. Public reactions are carefully 
monitored, statistics are derived and poll results are periodically published. 
Americans fine-tuned their propaganda system; their methodology is 
successfully used all over the world. Publicly Americans are being told that their 
government is by the people and for the people, but as we can all see it this 
country was created for business. Conservative economists insist the wealth 
protection aspect of government should prevail in the U.S. but progressive 
economists say that government should play a bigger and different role in our 
lives. How much government do Americans have now? It is a matter of point of 
view, especially before elections. Nobody asks the question: what does the 
government do in behalf of the society as a whole? 
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The American individual is media driven, his/her self-image is 
condescending arbitrary. S/he says "We are impartial" but religion plays the role 
of "crazy glue". It forms invisible alliances which are carried into the political, 
economic life. Since the Judeo-Christian heritage prevails, we systematically 
compete with nature. 
6.5.5.2 Way We Put It: Americans put it bluntly. American English and 
Spanish languages are used in communication. But language is a very complex 
communication tool. It varies continuously depending on external conditions. 
Public communication is screened and delegated by the media. Violence is not 
an essential part of the American life but media continuously displays it, 
reinforcing aggressive behavior. 
Americans say we are biased. We are no exception to the rules so we 
carry these attributes into our awareness. Are Americans credible? Yes, since 
Americans have the "best research" instituted with the "best scientists" that 
money can buy". The question is what is the subject of the research? Besides, 
how could anybody question credibility of the Americans when America has the 
"biggest army', "best weapons" and above all "the support of American people."? 
'
 Hofstede, Geert. 1991. Refers to a subtitle of Cultures and Organizations 
2 Russell, Bertrand 1995 
3 Russell, Bertran, 1996, p.11. 
Russell, Bertrand and Russell Dora. 1996 
5 Pierce, William Spager. 1996 
157 
6 Honkasalo, Antero 1996. 
Pierce, William Spager. 1996 p. 272 
8 In the U.S. the unemployment benefits and registration cease to exist after a 26-week period. 
9 
 Economic Freedom of the World pp.xx-xxi 
EL l'1~. - Eotvos Lorand University of Science, Hungary. 1994 
11 Bromley, Simon 1991. Pp. 145-162 
12 I assume the author emphasizes growth of Western influence at the expense of Islam. 
13 The EC can not replace 'U.S. leadership. There are philosophical and financial components which are 
prohibitive in this instance. 
14 Jawaad, Haiffa A., 1992 pp. 68-69 
1515 Yergin D 
16 Energy Information Administration, Office of Oil and Gas, USDOE 
17 Pierce, William Spager. 1996. pp. 295-299 
18 Cigler J. Burdett A. and Loomos, 1995 
19 Budget of the United States Government, Fiscal Year 1997 
20 Budget of the United States Government, Fiscal Year 1997, p. 18 
21 Morris and Geller. 1996 
22 Weinberg, Philip 
23Analytical Perspectives, Budget of the U.S. Government, Fiscal Year 1997, p.29 
24 Net National Saving Rate (% of NNP) 
25 Children living with a single parent 
26 Schumpeter 1942, p.283 
27 Parties, Politics and Public Policy in America, Table 6-1 
Kunczik 1997 pp. 116-117 
29 Black 1979 
30 Lewis 1996, p 165 
31 Lewis 1996, p.165 
CHAPTER VII 
FINLAND 
The anatomically modern Homo Sapiens developed during the last 100,000 
years. First evidence of "modern" humans appeared 60,000 years ago in 
Australia and 40,000 years ago in Europe. The first city states were developed 
just about 5000 years ago and the Finns settled approximately 2000 years ago 
in the Baltic region in North Europe. For a long period of time they were 
occupied by either Sweden or Russia. After the second world war Finland 
signed the Treaty of Friendship Cooperation and Mutual Assistance' which 
aligned her with the Soviet Union. But in her social structure and mind set she 
was always a part of the West. 
7.1 What Does the West Believe in2? 
Karl Popper asked this question in one of his lectures in Zurich. His answer 
was: Christianity and rationalism. He said that Europeans, in general, "ought to 
be proud that" they "don't have one idea, but many ideas, good ones and bad 
ones" and that they "don't have any single belief, not one religion but many: 
good ones and bad ones". Popper argued that the same people who believe in 
success, efficiency and especially in the growth of production at any price, were 
the ones who believed in economic miracles and in man's power over nature. 
He acknowledged that there were wars in Europe with cruelty and suffering, but 
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the material wealth increased significantly after the Second World War and 
"poverty has nearly disappeared from Northern and Western Europe." 
Welfare states (Sweden and Finland) were born showing what the West 
believes in: (1) "no one must go hungry as long as there is food enough for all", 
(2) everyone "should have the best possible chance in life", and (3) everyone 
should have the right and desire for material possessions. Popper was 
convinced that these three moral convictions show when a society is ready for 
material sacrifices in fighting poverty. He also added that any "criticism of the 
welfare state must be aimed at showing better ways for realizing these ideas" 
and concluded: 
"We should not despise our freedom nor sell it for a pottage of 
lentils (Genesis 25:34), nor for the highest possible productivity, 
not even if it were possible to purchase efficiency at the price of 
liberty." 
Interesting by enough Popper's lecture was in 1958, and the same idea in 
different context surfaced in the February 1997 issue of The Atlantic Monthly. 
George Soros warned the Western societies of the capitalist threat: 
"intensification of laissez fare capitalism and the spread of market values into all 
areas of life is endangering our open and democratic society.3" 
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7.1.1 History of the European Economic Community as Finland's Newly 
Chosen Context 
By the end of the 1990s the capitalist world was confused, socialism and 
communism collapsed. Islam became the only point of resistance. Resulting 
changes in the "communist world" realignment followed. Finland's chosen new 
context was the European Economic Community (EEC). 
Jean Monnet, an ambitious French man, initiated the plan of a united 
European community when he proposed the establishment of the European Coal 
and Steel Community in the early 1950s4. The same six nations (France, West 
Germany, Italy, Belgium, Netherlands and Luxembourg) of the European Coal 
and Steel Community signed the Treaty of Rome in 1957 founding the European 
Economic Community (EEC). The United Kingdom, Ireland and Denmark joined 
in 1973, while Greece joined in 1981 and Spain and Portugal joined in 1986. 
According to industrialists, nation states of Europe were anachronisms which 
no longer suited the requirements of modern industrial life and expanding world 
markets. European industrialists, financiers and businessmen recognized the 
need for rapid travel, communication and computer systems that enable them to 
compete with Asia and Japan. Jacques Delor proposed the completion of plans 
for a unified European market after he became the President of the EEC in 1985. 
Lord Cockfield developed the "White Paper" listing approximately 300 measures 
needed for the single integrated market. In his timetable, he set the deadline to 
December 31, 1992 for the formal legislative takeover. At that time, the 
economic power was transferred to the Commission and provisions of the Single 
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European Act were implemented in member countries. There are four interest 
groups represented within the EU: 
• Industry 
• Labor 
• Agriculture and 
• Environment. 
In their articles Norman and Ramirez recognized that historical knowledge 
and relationships manifested their characteristics in every aspect of the life. The 
Norman-Ramirez idea is carried further when the interdependence of the interest 
groups is examined: 
1. Characteristic relationships between industries, labor and government 
must be emphasized when the development of an industrial sector is 
discussed in each nation state. Continuous knowledge creation and 
adaptability in interrelations assured the evolution of communities. In 
the case of globalization of an industry, the relationships became 
different; and adaptability to nation state government and local labor 
became crucial. 
2. Labor has been relatively immobile. Before local interdependencies 
governed between labor and industry, but lately that relationship has 
become more complex through the global competition in production. 
3. Agricultural issues have been the most difficult on intra-national and 
multi-lateral levels. Virtually all countries subsidize agriculture. The 
members of the former European Free Trade Association (EFTA) 
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offered higher levels of subsidies than those of the EU-12. When 
Finland's accession was negotiated, the EFTA member countries, 
including the Finns, anticipated special agricultural privileges. 
4. Environmental groups have different political understanding and 
different levels of representation. Environmental movements and 
institutions haven't been coordinated. Industry, labor and agriculture 
traditionally interfaced with the immediate environment. 	 For that 
reason the industry intuitively tried to resolve the emerging 
environmental issues at each location in each industrial sector 
independently. The energy policy of each country brought about 
technologies, emission restrictions, conservation issues and waste 
management in the form of conventional environmental management. 
In the European Union political decision making is represented on different 
levels, but some say the ultimate decision makers are the voters. The Single 
European Act carried out the European Union policy. The Council of Ministers is 
the main decision making body and the presidency of the Council is held for six 
months for each country in turn. The European Commission consists of 17 
members represented by a European Parliament comprised of 518 
representatives from member countries (France, Germany, Italy, England, 
Ireland, Belgium, Netherlands, Luxembourg, Spain, Greece, Portugal, Denmark, 
Austria, Finland and Sweden). 
Party representation is found in the European Parliament through the 
presence of Communist, Socialist, EU Peoples, Liberal/Democratic, 
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Liberal/Reformist, EU Democratic Parties and EU Democratic Alliance. 
Parliament has the power to 
1. Dismiss the Commission and Council by two-thirds majority 
2. Advise Council on Commission's proposals and 
3. Decide on the Community's budget. 
In spite of that, the EU was designed to change the economic policy of the 
industrial countries by repealing national tendencies towards protectionist 
measures. 
The candidate countries accepted the provisions of the European Treaty and 
the Community rules including the 300 "regulations" or "directives" making up 
the "acquis communautaire" without any compromise. The purpose of the four 
year gradual implementation was to allow member countries to compensate from 
their own resources for the income loss their farmers suffer because of the 
decrease in the agricultural prices. 
7.1.1.1 Provisions of the Single European Act: There were three action 
programs (1975-1976, 1977-1981 and 1982-1986) in preparation of the Single 
European Act. During these action programs physical and fiscal barriers, 
technical and legal controls and regulations were removed or made uniform. 
The Single European Act signed in February 1986 had five objectives: 
1. Development of socio-economic cohesion, 
2. Monetary, economic cooperation, 
3. Science and technology development, 
4. Health and safety improvements, and 
5. Environmental protection. 
The European Union had adapted these regulations within the current 
geographical situations, but later adjustments were made. Objective 6 was 
conceived for the addition of structural funds. The new objective was based on 
the criterion of population density and it was specifically adapted for Arctic 
regions with very low population. 
Specific articles of the Single European Act provided for the environmental 
policies pursued by the EU: 
1. Prevention Principle 
2. Polluter-Pays Principle 
3. Subsidiary Principal 
In the Subsidiary Principle Article the two-tiered execution of environmental 
policies was proposed; Articles 100a and 130 ruled community actions for the 
member countries. In fact, Article 100a set maximum limits for the pollutants 
while Article 130 assigned freedom on the national regional and local levels to 
impose stricter limits. 
After reviewing the 200 environmental measures Finland embarked on a 
restructuring program to assure her realignment with the Western world. One of 
the most comprehensive programs was the National Environmental Policy 
Programme 2005 reconciling the socio-economic, ecological and cultural 
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aspects based on sustainability. Her industrial restructuring was envisioned in 
the National Energy Program. 
7.1.1.2 European Agricultural Policies: Agriculture has been represented by 
historically significant powers in Europe. The Common Agricultural Policy (CAP) 
was adopted by the 12 member countries in 1992. The goals of the CAP were 
set in the Maastricht Treaty: 
• increase agricultural productivity by promoting technical progress and 
"ensure the optimum utilization of factors of production in particular 
labor." 
• "ensure fair standard of living within the agricultural society" 
• "ensure reasonable prices for the consumers". 
At the same time, it acknowledged, that the Community needs could be 
grown by 2.5 million farmers instead of the existing 15 million. 
Prior to accession, the Finns contemplated agricultural issues and so did the 
other EFTA countries. Since inclement weather conditions exist in the Nordic 
countries, the Finns requested that agriculture remain outside of the EU-EFTA 
integration. Finland relied on extensive import barriers as a measure to support 
farmers' income. However, the adjustment pressure was significant since the 
EU prices on the agricultural products were 40-50% lower. Consequently, 
special adjustments, in the form of subsidies to Finnish farmers, were negotiated 
between the EU and the Finns6. Finnish farming received FIM 1.58 million in 
subsidy for the "environment" in 1996. 
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Kym Anderson and Rod Tyers7 reviewed the effects of integration and the 
implications of EU expansion in a two-tiered study by analyzing : 
1. The outcome of EFTA countries joining the EU-12. 
2. An enlarged EU by including the Visegrad 4 countries. 
They concluded that the integration of the EU-12, EFTA and Visegrad 4 
countries would be beneficial to the European taxpayers. The estimated benefit 
was around 1 % of the prospective GDP. However, they said if accession 
agreements included adjustments to the CAP prices, that would lower the benefit 
to Western Europe. One of the alternatives that was analyzed by Anderson and 
Tyers included the protectionist policies of Nordic countries. At the end, they 
concluded that the CAP reforms within the GATT partnership (including the 
Uruguay Round) were important to adjust prices and reverse the historical trends 
in agriculture. 
In Finland there is a "timeless" conflict between nature conservation and 
constitutional rights to private property. Farming is a traditional profession. 
Farmers are represented by the Central Union of Agricultural Producers. As a 
result of EU's agricultural politics, according to the most recent estimates, 
farming income will decline 30%8 by 1997. To overcome the decline of farming 
income Finland's farming sector is preparing to practice ecological farming. It is 
an old idea that has been debated for a long time. 
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7.1.1.3 The Maastricht Treaty Pros and Cons: The Treaty of the European 
Union was signed in Maastricht in February 1992. It guaranteed the free 
movement of capital, harmonized VAT rates, enforced mutual recognition of 
product standards and strengthened the rights of the "establishment". Of the 17 
Protocols, number 3 defined the European System of Central Banks and the 
European Central Bank. 
Following the Maastricht Treaty, several issues arose in a seminar series 
organized by the Center for European Legal Studies9. Some of these issues 
were carried into the negotiations with the EFTA countries, while others were 
avoided: 
• The seminar participants criticized governments and politicians that 
didn't explain to people what they were doing, 
• There was a discussion on sovereignty and federalism, majority 
voting, role of institutions, definition/interpretation and functionality of 
"subsidiarity10
", 
• The participants expressed satisfaction over the extension of the office 
of the Commissions from four to five years (traditionally the political 
power has been assigned in 4 or 6 year cycles in Europe), and 
• The participants expressed their doubts that EMU would ever 
happen" and discussed the political legitimacy of community systems 
to replace local economic levers like import barriers. 
The issues pertaining to democracy, accountability and transparency were 
pursued in a separate session on March 4, 199412. During the discussions "it 
168 
appeared apparent" that the "democratic deficit" has been underestimated. 
There were special concerns that this "democratic deficit" would affect the 
efficiency of the Council decision making. Participants agreed that there is a 
need for simplification in the legislative and budgetary processes. Existing 
arrangements have been criticized "for allowing subordinate legislation to be 
adopted without democratic control, and for their lack of transparency." 
According to The Economist13, Hans van den Broek, who is currently in 
charge of the EU, suggested that small EU nations should lose their veto power 
over common foreign policies and big countries should keep it. It would mean 
significant realignment in favor of the big nations like Germany. While Germany 
has 22 % of the EU population Luxembourg has only 0.1 %. The current votes 
in Council for Germany are 10 and for Luxembourg are 2, while those would 
change to 19 to 0, respectively. There would be changes in the representation 
of the EU Parliament, whereas, the number of German representatives would 
grow from 99 to 136, and the number of representatives from Luxembourg would 
decrease from 6 to 1. The number of EU Commissioners would grow from 2 to 4 
for Germany, and there would not be any Commissioners for Luxembourg. The 
proposals were recommended by an intergovernmental conference which 
carefully considered how to revise the Maastricht Treaty before a summit in June 
1997. 	 Finnish representation is important in the EU. 
	 If Finland's EU 
representation decreases, Finland's cultural influence will diminish. A loss like 
that is intolerable for a relatively small country because through this loss they 
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lessen their social, economic, environmental and energy management related 
influence in the EU. That would mean the peaceful annexation of the country. 
7.1.1.4 Schengen Agreement: The Schengen Agreement was initiated on 
June14, 1985 between the states of the EEC. It is on the gradual abolition of 
borders between the member countries. Title 8 Article 134 of the agreement 
subordinates the Convention to the Community Law. It articulates the measures 
taken in import and export of drugs and it relates measures to drug prevention, 
treatment and addiction policies of the member countries. Finland signed the 
Treaty of Schengen in December 1996. From 1999 on, the Treaty of Schengen 
guarantees passport-free passage of citizens of Finland. 
7.1.2 How Did the Finns Get There? 
The accession process started in 1985. On October 16, 1994 Finnish voters 
voted to join the EU and on January 1, 1995 Finland, Sweden and Austria 
became members of the EU. They added 6 % to the EU's population and 8 % to 
the EU GDP. These three countries had 40 % higher per capita GDP14 earnings 
than that of the member countries. Finland, Sweden and Austria were 
traditionally neutral "welfare" countries. When Finland was greeted as a new 
member of the EU, Ole Norback quoted Jean Monnet in his speech15: "human 
nature doesn't change, but when nations and men accept the same rule and the 
same institutions to make sure that they are applied, their behavior towards each 
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other changes". And he continued: "[T]his is the process of civilization itself and 
this process in which Finland proudly participates." 
7.1.2.1 Special Considerations: Prior to their accession, the Finns expressed 
their concerns that they would have diminishing influence16 in the EU, as a state 
that pursued peace, stability, security and economic prosperity within Europe. 
They emphasized two issues which bear special importance to them: (1) 
democracy that empowers citizens and in their eyes democracy includes 
transparency and efficiency and (2) importance of continuous expansion of the 
EU to include the Baltic states, Malta, Cyprus and Central and Eastern European 
nations. 
Today Finland and Sweden no longer call themselves "neutral" but "military 
non-aligned". Since 1994, they have been the members of Partnership for 
Peace. Currently, there is an ongoing discussion about the NATO membership 
in Finland. The fundamentals of the Finnish security policy are: (1) credible 
defense, (2) involvement with international crisis management, (3) involvement 
in common European security actions, and (4) strengthening the role of 
European operating capacity. 
The Cold War is over, and the Soviet Union peacefully disintegrated. Russia 
is in transition and she is seeking a new national identity. Democracy and 
market economy gained a new meaning through the eyes of Russians, Central 
and Eastern Europeans. But Europe is still unstable, resulting in the self-
created uncertainties. George Soros acknowledged' that the West missed the 
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opportunity to "make the United Nations function as it was originally designed 
to". He also noted that Gorbachev envisioned a different transition for the 
Russians, but so did the Serbs, Bosnians, Polish and Hungarians. Since global 
society lacks institutions and mechanisms and also lacks political will to bring 
them to existence. The Baltic states, and the Central and Eastern European 
nations have pursued new roles in the Western World without any former 
training and previous experience. 
7.1.2.2 Risks and Potentials for Finland within the EU: Finland is in a 
gateway position between East and West. She has the European Union's only 
border with Russia. It is an 800-mile long border line. Finns know how to do 
business with Russia and the Baltic states. The Finns were neutral during the 
Cold War and that neutrality and state sovereignty remained important for them. 
Russians have been different for centuries, the Russian military policy has been 
a function of internal stability and external influence. The texture of their culture, 
their knowledge of the world and interrelations have been unique. Social 
pressures exercised in politics and economic success or failure played major 
roles in their global position. 
Finnish exports to Russia were 25 % of the GNP when Russia collapsed. 
Finland was unprepared and her banking system was seriously damaged. In 
addition to the economic issues serious ecological problems exist resulting in 
severe industrial pollution within the Baltics. The consequence of the Chernobyl 
accident has been there for a long time. The danger of a second nuclear 
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catastrophe is well alive. Social ''outfall" from the collapse of the Soviet Union in 
the form of crime, labor migration or military revival already exists. Now the 
political and economic situation has changed, but it is still fragile. Knowledge, 
contacts and infrastructure are on the side of Finns to take advantage of the new 
developments. Tallinn is 45 miles away from Helsinki and St. Petersburg is 150 
miles from the Finnish border. Whether Russia will go into isolation or she will 
open up is not known'''. 
There are 146,366,000 people in the Russian Federation. The Nordic 
countries today consist of approximately 23.5 million people (Norway 4.2 million, 
Finland 5,5, Denmark 5.2 million, Sweden 8.6 million). In the future, when 
North-Western Russia, Estonia, Belorussia and Lithuania join in, it will be the 
association of 60 - 80 million people. George Soros complained that the 
Western countries didn't feel an urge to promote open society in the former 
Soviet Union. When Russia collapsed, the idea of a new Marshall Plan was 
ridiculed. Western societies failed to act again when Yugoslavia collapsed and 
they watched the movie titled "Bosnian War" on TV sets without any noteworthy 
effort to stop it. According to Soros, by now the industrial world should realize 
that there is a need for cultural transfer and social restructuring to secure 
economic growth and development in a failing country. On one hand failure 
might mean problems, and possible losses. On the other hand it could represent 
new opportunities for economic restructuring, investments; and if well structured, 
it could promote industrial expansion and the birth of new ideas and profit. 
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7.1.2.3 A Step-by-step Approach: Finland signed the Treaty of Accession to 
the European Union on June 24, 1994. Thirty-eight percent of the population 
was in favor of joining the European Union by the end of August. In October, 1.6 
million citizens voted in favor of membership and 1.2 million citizens voted 
against. 	 In the Parliament 152 members were in favor of the European 
membership. Aaland Island had her separate referendum, and 73.7 % of the 
citizens voted in favor of the membership. President Ahtisaari ratified the signed 
accords and approved a declaration on the founding agreements of the EU, the 
European Coal and Steel Community and the European Atomic Energy 
Community. Finland became a member of the EU on January 1, 1995. At the 
same time the President enforced the bills and decrees, mainly on agriculture, 
that directly connected to Finland's membership in EU. 
Gallup Europe was the principal investigator in a survey titled EFTA-
BAROMETER Autumn 1992: Austria, Finland and Sweden. Opinions were 
collected about unified Western Europe on how people related to the EU issues, 
and they also surveyed their level of interest in these issues. The respondent 
had to indicate how well s/he was informed about the EC and about their country 
participating in EEA. What s/he had heard or read in the media about the (1) 
Single European Market, and (2) his/her country's participation in the EU. 
7.1.2.4 How to Fit the EU Mold - Restructuring: The Treaty on European 
Union went beyond cosmetic changes. The Convergence preparations started 
on January 1, 1994 with the stage 2 preparation for the Economic and Monetary 
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Union. Stage 3 committed the EU to monetary union by 1999. To satisfy the 
requirements of the Treaty the ECOFIN Council approved the Finn convergence 
program in September of 1995. The Finnish convergence program has 
governed from 1995 through 1999. There are four key parameters to the 
economic restructuring which are necessary to fill the convergence criteria for 
the third stage of the European Economic and Monetary Union: (1) inflation, (2) 
interest level, (3) deficit in state economy, (4) public debt. 
The Finnish labor unions have been traditionally strong, therefore the 
cooperation of labor during the transition period was an important factor. After 
1990, high unemployment and inflationary tendencies influenced the government 
negotiations with the labor unions. Anti-inflationary policies of the Finnish 
government have been supported by labor in a comprehensive collective income 
policy settlement negotiation that was concluded in 1995. This settlement 
included 2% average annual increase in wages and salaries, and it was 
extended to January 1998. Today the rate of inflation in Finland 'is one of the 
lowest in Europe. Public debt to GDP ratio was around 66% in 1996. Growth 
trend in the economy shows that satisfactory improvements will come in 
unemployment. Pension funds are fully covered by the general government 
balances. Projected average annual growth of economy is approximately 3 % 
for the remaining part of the century. 
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7.2 Finland 
Finland is a country of 187,888 lakes and 179,584 islands. Forty-five percent of 
the islands are in the Baltic Sea. Archipelago is the most beautiful if seen from 
the Turku-Stockholm link by an ocean cruiser. Seventy-seven19 percent of the 
country is forest and 10 % is lakes and rivers. 
Richard D. Lewis wrote20 that "in Finland the standard of living is so high that 
nobody can reach it," referring to the Finnish social institutions. How do Finns 
relate to their neighbors? What determines their values? What drives them? 
When the Finnish executives were tested for national characteristics, they 
depicted the following qualities: honest, slow, reliable, true, shy, direct, reserved, 
and punctual. In their eyes their image was impeccable since slowness and 
shyness were positive characteristics for a Finn. Finn values were also unique: 
cleanliness, honesty, stamina, workmanship, reliability, safety and education. 
Finns are mostly Lutherans with Protestant work ethic, strong sense of social 
justice, and respect for education and social stability. Are they perfectionists or 
are they just different? 
7.2.1 Languages 
Finns are homogenous people. Their language belongs to the Finno-Ugric 
language family, spoken by only 23 million people. Estonian and Hungarian 
languages are in the same language family. In the Baltic region there are 
approximately 5 million people belonging to the same language family and 
sharing identical culture and value systems. Estonians lived under communism 
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while the Finns identified with the capitalist Western world during the past 70 
years. 
Since the Finnish language is unique, communication is an issue. To 
overcome the linguistic difficulties the Finns experimented with linguistic 
programming. In Finland, top experts on the Finnish language technology 
developed the prototype of a two-level language computer model for Finnish, 
English, Swedish, Russian, Swahili, French, Arabic and Basque languages. 
Partial implementations exist for German, Danish, Estonian and Portuguese 
languages. The Finns developed methods for language independent parsing 
and for finite state syntactic parsing. 
7.2.2 Environmental Interface 
Most of Finland is on a low-lying plain, at an average altitude of sea level 152m 
and the highest point is Haltiatunturi (1324m) in Enontekio, Lapland. The main 
watershed is Maanselka, which divides between the Baltic Sea and the Arctic 
Ocean from the White Sea. 
The temperature is mild because the North Atlantic Current moderates the 
sub-arctic climate of this mostly low terrain country. The average annual 
temperature is 6 degrees Celsius, higher than elsewhere in the same latitude. 
Winter is the longest season; in southern Finland on the first day of January the 
sun rises at 9:24 A.M. and it sets at 3:24 P.M. In Lapland, the sunless days of 
kaamos last almost 6 months. The summer can consist of 70 nightless days. 
There are approximately 100 days of precipitation. 
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In 1995 a comprehensive Environmental Policy Program was developed 
aimed at sustainable development. Sustainability in the Finn's eye is more than 
a program or goal; it is a social pursuit that conscientiously influences all 
aspects of life. The Finnish Committee on Sustainable Development presented 
a report21 
 describing ecological, social and cultural dimensions of sustainable 
development: 
1. Ecologically sustainable development consists of the 
• Preservation of biological diversity, 
• Adaptation of human activities to global limitations, and 
• Maintenance of ecosystem functions. 
2. Socially equitable development means 
• "Equal opportunities for people to provide for their own welfare", 
• The safeguarding of the fundamental rights of people, and 
• Equal "opportunity to participate in and take responsibility for the 
future development or immediate and distant environment. 
3. Sustainable cultural development implies freedom of 
• Thought and conviction, 
• Ethical growth, and the 
• Preservation and development of cultural diversity from one 
generation to the next. 
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7.2.3 Socio-Economic Background 
Finland is a country with an historically high growth rate in an open market 
economy, whith one-third of the GNP from the trade. Finland holds the leading 
position in the wood industry, in the development and building of paper 
machinery, mobile phones, medical devices and instruments for environmental 
measurements. Finnish enterprises are mostly privately owned, however, there 
are state-owned companies in the energy, mining, paper and steel industrial 
sectors. Four out of the ten largest companies are state controlled, but a Finnish 
industrial policy toward more market based principles is currently under way. In 
1992 about 16% of the laborpool was employed by state owned companies. As 
of 1995, 11 companies from the state owned manufacturing and energy sectors 
were listed for privatization. That includes Neste (oil and chemicals), Kemira 
(chemicals), Outokumpu (mining, steel) and Rautaruukki (steel). 
7.2.3.1 Finland's Recent Economic History: In 1991 the Finnish economy 
slipped into a recession continuing in 1992. According to the CIA's Country 
Report22 
 the recession was caused by economic overheating, depressed foreign 
markets and the dismantling of the barter system between Finland and the 
Soviet Union where Soviet oil and gas have been exchanged for Finnish 
manufactured goods. The recession bottomed out in 1993, when the 
unemployment rate was 22%. 
The average economic freedom index for years 1993 through 1995 was 6.2 
and the summary index of economic freedom was 5.6 on the scale of 0 through 
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10 23, and Finland's respective ranking was 26th and 44th out of 103 countries24. 
Some of the seventeen economic freedom index components were unique for 
the country. Government consumption as percent of the GDP was 22.4 % from 
1993 through 1995 and transfers and subsidies as percent of GDP were 21.5 % 
from 1993 through 1995. The change in per capita GDP was -7.1, -3.9 and -3.0 
in 1993, 1994 and 1995 respectively, the investment GDP ration was the 
highest, 29.7 % in 1989, and the deficit of the central government's budget as 
percent of GDP was the highest, -14.8 % in 199225. 
In 1994, Germany, Sweden, Russia and United Kingdom were the four 
largest suppliers to the Finns and the fifth was the U.S. The U.S. exported 
computers, chemicals, aircrafts, telecommunications equipment and agricultural 
products to Finland. Mac Donnell Douglas has exported 64 FM - 18 Hornet 
fighter planes between 1995 and 2000 to Finland for an estimated $3.3 billion. 
The total direct investment from the U.S. was FIM 771, 1080, 615 million in 
1992, 1993 and 199426 respectively. The Finnish direct investment to the U.S. 
was FIM 452, 1382, 2538 million27 during the same period of time. 
7.2.3.2 Free to Invest: In Finland, in most industrial sectors there are no 
restrictions to ownership or participation by foreign entities. But some sectors 
related to security are open only to Finnish nationals. Government monitors only 
those companies which have either more than 1000 employees or year-end-
assets over FIM 1 billion28. There are no restrictions on transferring investment 
capital/profits. Property rights are protected. There are residency requirements 
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to do business in Finland to ensure that liability requirements are fulfilled. 
Indirect and direct subsidies are offered for the deyelopment of new 
technologies, efficient energy supply, creation of employee positions, and new 
product or production method development. Private ownership is respected, 
however, real estate purchase by a non-resident is tied to the permission from 
local government. 
	 Permission may be denied on the grounds of (1) 
environmental protection or (2) Finnish security requirements. 
Finland is active in foreign investments, particularly with investments in the 
Baitics; in Estonia 52 % of the foreign owned companies are Finnish. On 
December 18, 1996 Sauli Niinisto, the Minister of Finance and the Chairman of 
the Conservative Party reported to Parliament that the credit rating of the 
Republic of Finland was raised by Standard and Poors from AA- to AA. He also 
noted that Finland's national standing was good and added that three major 
factors contributed to this situation: 
1. Ending of the Cold War, 
2. Finland's EU membership and 
3. Economic and political unification with Europe. 
7.2.4 Russian and Finnish Cooperation. 
The proximity of Russia and Sweden is a major factor when Finland is 
discussed. in 1948, Finland and the Soviet Union signed a Treaty of Friendship, 
Co-operation and Mutual Assistance. 	 This treaty restrained Finland's 
participation in any integration. Finland joined the EFTA in 1986. Prior to that, 
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she was an associate member only. In 1973, Finland signed a free trade 
agreement with the EEC and she entered into similar agreements with the 
European members of COMECON at the same time. She was the only country 
enjoying simultaneous agreements with the countries of the Baltic region and 
Western Europe. This situation certainly had its advantages. Finland has 
exported natural resources like wood and minerals and depended on imports of 
natural resources like crude oil and iron. For years, a major income source of 
the Soviet Union was the export of natural resources such as natural gas, oil and 
raw materials. 
In 1989, when the Soviet Union collapsed, Finland's trade volume with the 
Soviet Union was significant. But East-West relations changed a lot. Before, 
the two worlds were adversaries; now they became neighbors. Before, they 
imposed security threats to one another; today, they promote the idea of 
coexistence. Before, there was competition only; today, there is cooperation. 
Before, two ideologically opposing worlds existed, today, there may be different 
ideologies, but the Baltic region's problems are being resolved through 
cooperation. 
7.2.5 Ideas: Economy and Sustainability 
The National Environmental Policy Programme 200529 emphasized the 
importance of how the economic instruments have been used. The proposed 
economic instruments aimed to: 
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• Minimize discomfort through limiting ecological impact, 
• Provide guidance on production influencing manufacturing resources, 
production and product, 
• Structure effective taxation policies (primary targets CO2 and energy 
tax), 
• Regulate cost effectively, 
• Utilize the polluter pays principle and 
• Influence existing subsidy policies based on an international natural 
resource survey. 
In the middle of the 1990s the goal of the Finish society was to manage the 
well-being of people independent of family and free market conditions. Their so-
called "welfare system" has been effective in reducing income inequalities and in 
limiting poverty. Lately, different aspects of economics were considered for 
optimizing cost and benefit of sustainability. 
Finland promoted the use of economic instruments when the Fifth.  
Environment Action Program30 of EU was revised. Their first contribution to the 
EU environmental program was based on the Finnish CO2 and energy tax 
program. Up to this time only public subsidies served as economic tools to 
promote sustainability; but lately, Finland introduced other economic instruments 
like a waste protection charge, a waste oil charge, an oil pollution charge, 
graded fuel taxation, and taxes on soft drink and alcoholic beverage packaging. 
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7.3 The Finns and Natural Resources 
The corner stones of the Finn sustainability program were ecological 
sustainability and adaptation of human activities to global limitations31. Included 
in this were rules and regulations for the use of natural resources. The Finns set 
the rules and regulations to limit human activities: 
• "non-renewable natural resources shall not be depleted more rapidly 
than the renewable natural resources and technologies replacing them 
can be introduced or developed", 
• renewable resources shall not be exploited beyond nature's 
productivity limits, and 
• nature shall not be loaded over its natural attenuation capacity. 
The Finns realized that prevention of environmental problems is less costly and 
the global "free-market" is not sufficient to include local environmental costs. 
Therefore, full costing has been promoted by the way of government action 
through legislation, regulations, taxation, fees/aid, voluntary agreements, 
arrangements and allocation of subsidies, thereby increasing environmental 
awareness and promoting international cooperation. 
For the Finns, natural resources are the 
1. Forests - as timber resources, carbon dioxide sinks, resources of 
biodiversity, and nature conservation areas, 
2. Energy - as a resource of greenhouse gases, sulfur dioxide, nitrogen 
oxide emissions, atmospheric pollution and acidification, 
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3. Transport and 
4. Agriculture. 
To prove their commitment to sustainability Finland signed a number of 
international agreements32. Among those were the: 
• Climate change in the Rio de Janeiro Convention in 1992, 
• Substances that deplete the ozone layer in the upper atmosphere - 
Montreal Protocol, 1990 
• Sulphur emissions - Oslo Protocol, 1994 
• Emissions of nitrogen oxides - Sofia 1988 
• Volatile organic compounds - International protocol, Geneva, 1991, 
• Biological diversity - General Convention on Biological Diversity, Rio 
de Janeiro, 1992 
• Protection of the Baltic - Helsinki Convention, 1992 
The National Environmental Programme 2005 was conceived and issued by 
the Finnish Ministry of Environment. The 1995 version of the Programme is 
reviewed in this thesis. I understand that throughout the intergovernmental 
negotiations the 1995 version has been changed. The English version of the 
revised Programme was not available for review as of April 1997. 
7.3.1 Energy Related Natural Resources 
The energy situation is identical for all industrial countries. It may be more 
critical for Finland because she is located in a cold climate, the population is 
spread out and energy is disproportionately used for transportation. Finnish 
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industries are energy sensitive, since the Northern climate and industrial 
development require high per capita consumption. There are no high-grade 
fossil or nuclear fuel reserves in Finland, the supply of indigenous energy 
resources cannot be increased; and solar, geothermal tidal wave and wind 
energies cannot be utilized resulting in their low efficiency. 
7.3.1.1 Crude Oil Sources: In this paper crude oil and its life cycle have been 
analyzed. In Chapter V crude oil characteristics were identified, economic 
parameters defined and reserves quantified and located. How do the crude oil 
and other energy sources and energy use in neighboring countries compare? 
Russia has vast energy resources, while Poland and Germany have substantial 
coal deposits. Finland and Sweden have none and their per capita energy need 
is significant. Russia needs 6,309 kWh, Estonia 5,987 kWh, Sweden 16,297 
kWh and Finland 12,065 kWh33 energy annually. In this subsection the role of 
Finnish crude oil is defined. 
There is no indigenous crude oil exploration and extraction in Finland. 
Today about 70 % of all energy comes from abroad. The input of domestic 
energy has remained at a steady 30 %. Crude oil is either transported via pipe 
line or hauled over the sea. The domestic energy sources use crude oil, 
indigenous fuels, natural gas, nuclear power, anthracite, lignite coal, oil shale, 
hydro-power and wind power. The primary energy sources in electricity 
production were nuclear (peaked in 1993), hydro (peaked in 1992), coal 
(increased until 1994), indigenous fuels (increased until 1994), oil (peaked in 
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1975) and natural gas (increased until 1994) between 1970 and 199427. The 
most important source of domestic energy is hydro power, and combustion of 
biomass by the paper and pulp industry in the form of sludge (black liquor). 
Nearly half of the wood recovered from the forests, including from management 
of young stands, is used for energy production. 
There are several crude oil resources pursued by the Finns. Some are along 
the Norwegian coast line in the Braige and Heidrum fields, and others are in 
Asgard field. Joint ventures are set up with Russia adding to the previously 
developed Russian energy sources. There is an extensive network of oil and 
natural gas pipelines interconnecting the countries of the Baltic region to supply 
crude oil and natural gas. These pipelines enable a fairly extensive energy 
trading. 
Finland imported 9,773,000, 8,671,000 and 8,162,000 tons of crude oil in 
1991, 1992 and 1993, respectively. The total refinery intake28 was 10,805,000, 
10,726,000 and 10,224,000 tons during the same time period. Over 90% of the 
imported crude oil was supplied from three main sources: (1) OECD countries 
mainly from Norway and United Kingdom - (4,434,000, 5,699,000 and 6,367,000 
tons in 1991, 1992, and 1993 respectively); (2) OPEC countries including 
Nigeria, Saudi Arabia and United Arab Emirates (1,421,000, 1,635,000 and 
349,000 tons in 1991, 1992 and 1993 respectively); and (3) former USSR and 
some non-OPEC Middle East and Far East countries (3,918,000, 1,337,000 and 
1,446,000 metric tons in 1991, 1992 and 1993 respectively). 
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Natural resources are important factors of production, especially if the 
primary industrial sectors are in manufacturing or chemical industries. Finland 
produces 3.1 million tons of steel and 136 thousand tons of copper annually. 
The primary industrial sectors are all natural resource-based like the chemical, 
forest and ship building industries. Even electronics and telecommunications 
need natural resources, but in smaller quantities. in 1994 the consumption of 
primary energy was: oil (28%), nuclear power (14.5%), coal (13.3%), hydro 
power (9.2%), natural gas (8.6%), peat (5.1), and imported energy (4.8%). In 
Finland electricity and heat are generated concurrently recovering 80-90 % of 
the fuel's energy. 
7.3.1.2 National Energy Policy: Finland is between latitudes 60 and 70 
degrees, and a quarter of the country is north of the Arctic Circle. In the Nordic 
countries several factors encouraged the development of the national energy 
policy including conservation and environmental considerations. Addressing 
the issues of the 1970s four factors were emphasized: 
1. conservation, 
2. lessening of oil dependency through diversification of oil supply 
resources and development of substitution to oil, 
3. finding suitable future sources of power, and 
4. development of indigenous energy resources and new renewable 
energy resources. 
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In 1993, the Finnish government prepared an energy policy report to the 
Parliament. A major factor in this report was the reconciliation between 
Finland's energy and environmental policies with socio-economic development. 
The energy policy is important since the energy availability and related costs will 
determine the welfare of Finland in the future. Therefore, the stabilization of 
energy related environmental liabilities was an important issue. 
Finland's energy policy has been designed to stabilize emissions, promote 
conservation and find more efficient energy sources. The Finnish Energy 
Technology programs were set up and partially funded by the government to 
fulfill the requirements of this energy policy: 
1. Energy and environmental technology improvements were covered by 
SIHTI 2 program. The goals of the program were: 
• to develop technologies that reduce emissions from the use of 
indigenous energy resources (wood and peat), 
• to reduce emissions from pulp and paper manufacture and 
• to develop life cycle analysis for different forms of energy production. 
2. Energy production was covered in LIEKKI 2, BIOENERGIA, NEMO 2 and 
FFUSION programs: 
• LIEKKI 2 program has been involved with the advancement of 
combustion and gasification technologies. It aimed to 
(1) develop new technologies, 
(2) reduce emissions and improve efficiencies in power and 
heat generation. 
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• BIOENERGIA program was setup to research bioenergy. 	 Its 
objectives were: 
1. to achieve an economic price level for the use of bioenergy, 
2. to lower costs on peat production, and 
3. to develop methods of manufacturing economic biofuels. 
• NEMO 2 was designed to advance energy systems and technologies. 
Its objectives were to 
1) increase the use of wind and solar energy in Finland, and 
2) to promote exports of the technology. 
• FFUSION research program was set up to 
1. expand Finnish fusion research, and to 
2. promote support for the Finnish industry within the EU 
community. 
3. Economical use of energy in traffic, industry, electric distribution and 
heating has been pursued in MOBILE, SULA 2 SUSTAINABLE PAPER, 
RAKET, EDISON, and TERMO programs: 
• The objectives of the MOBILE program were 
(1) to achieve carbon dioxide and acidifying emission reduction, 
(2) to reduce emission levels in urban districts, and 
(3) to develop new technologies and export products connected 
with traffic related environmental protection. 
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• SULA 2 program was conceived for the steel and base metal 
production industries. It aimed to achieve the worlds lowest specific 
consumption of energy. 
• SUSTAINABLE PAPER was set up to achieve the world's lowest 
specific energy consumption through the development processes. 
• RAKET was established to reduce energy consumption in buildings by 
50 % and to develop alternative energy-saving solutions for building 
renovation and new building construction. 
• EDISON research program was set up to modernize electric 
distribution automation. 
• TERMO was to provide for district heating research to increase the 
efficiency and economy of district heating and to activate Finnish 
participation in international research. 
7.3.1.3 Crude Oil and Byproducts: The biggest Finnish-based oil and 
chemical company is Neste. Neste's oil businesses form an integrated value 
chain. It starts with the crude oil supply to refineries and continues with refining, 
distribution and marketing. The crude oil or product is shipped by Neste's own 
carriers under the Finnish, Swedish or German flags. Neste's tanker fleet 
operates in the Baltic and North Seas, Russian and Canadian Arctic Regions 
and North Atlantic. Finland's fleet is double hulled and/or double bottomed to 
ensure safety. 
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Neste operates two refineries in Finland: one at Porvoo and one in Naantali. In 
Porvoo it produces petroleum products for transportation, residential needs, 
industry, agriculture and energy generation. The Porvoo refinery produces 
approximately 10 million tons a year, while Naantali produces only two million 
tons. In Naantali the 1995 production included 673,000 tons of gasoline, 
771,000 tons of diesel and light fuels, 225,000 tons of heavy fuel, 226,000 tons 
of bitumen, 5,700 tons of sulfur, 72,000 tons of solvents and 38,000 tons of 
liquefied petroleum gases. 
Neste operates in 40 countries. Neste markets products under the names of 
Neste and Kesoil in Russia, Estonia, Latvia, Lithuania, Poland, Germany and 
Belorus. It has 205 service stations in Finland and 81 in other countries in 1995. 
In 1996 Neste's oil trading suffered a setback /hen it committed itself to 
compensate suppliers if oil price rose over a certain limit. Neste's loss was 
approximately $110 million. On the other hand Neste's Norwegian subsidiary 
made nearly $80 million profit from its drilling and pumping operations. 
According to the National Trade Data Base two out of the six biggest foreign 
investors in the Finnish energy sector were Teboil and Shell corporations in 
1994. Teboil is a Russian company while Shell is from the Netherlands. In 
1994, Esso was the largest U.S. investment in the petroleum industry in Finland. 
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7.3.2 Progress36 in Energy Use 
Some human activities impact environment more or are influenced by the 
environment more than others. The environmental impact of industrial activities 
was summarized by the World Bank in a comprehensive study titled Industrial  
Pollution Projection System (IPPS)37. The IPPS incorporated industry-wide 
pollution parameters, characterized and ranked major industrial pollutants as 
independent entities of production. According to the IPPS the most polluting 
industries are: 
1. fertilizer and pesticides manufacturing, 
2. industrial chemical production including petrochemicals and coal 
derivatives, 
3. metal industries and 
4. pulp and paper manufacturing. 
Obvious biases were carried in the study based on database-related 
assumptions and regulatory misgivings. 	 A multitude of studies issued 
internationally cited the IPPS as a source or reference. The OECD, World 
Resources and World Bank published research papers where the results of 
IPPS were evaluated and compared with developing nations' pollution 
characteristics. 
The Finnish Ministry of Environment promotes integrated pollution prevention 
through the European Union's IPPC Directive. In Finland, following the oil crisis 
of the 1970s, the traditional pattern of energy consumption changed, due to 
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lower growth rates and the achievement of better energy efficiencies. 
According to the Finns high impact human activities are: 
1. refining and processing industry and energy, 
2. agricultural production, 
3. urban development, transportation, 
4. trade and immediate human consumption, 
5. nature conservation and 
6. information carrying. 
7.3.2.1 Energy Related Activities: In spite of increased efficiency Finland's 
energy consumption will continue to grow. In 1994 primary energy consumption 
by the industrial sector was the highest by the industrial sector since 197039  
The objective of the Finnish Ministry of Environment is to reduce energy related 
impact: They aimed to reduce sulfur emissions by 80 %, NOx emissions by 30 
% and volatile organic compounds (VOC) to 50 % of the 1988 level by the year 
of 2005. A permanent reduction of carbon dioxide emission would be started 
after 2005. Several measures have been taken to lower consumption including: 
• energy supplementation aimed at the reduction of pollution loading 
on the environment, 
• promotion of bio energy, 
• improvements in peat production and fuel technology, 
• development of noise guidelines for wind power stations, 
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• political commitment to environment-based energy taxation, 
• upgrading of energy conservation objectives, and 
• development of a general energy conservation act and other 
legislative initiatives. 
Natural regulatory functions have some capacity to regulate processes or to 
control the outcome of processes by remediating a groundwater management 
area or maintaining the integrity of a watershed. In order to be effective and 
ensure sustainability, programs were developed to 
1. expand natural regulatory functions, to 
2. aim change in energy intensive production patterns and 
3. upgrade technologies. 
In these programs several tools were used to pursue regulatory control, energy 
taxation, government subsidies, and legislative action. 
(a) Energy taxation exists at different levels. 
Excise duty levied on fuels and energy products, 
Value added tax (VAT), 
Contingency reserve charge, and 
Oil protection charge 
• The excise duty on fuels and certain sources of energy incorporates a 
basic tax and an additional environmentally based tax. The basic tax 
is included in the annual state budget; however, it is differentiated to 
promote environmental protection. For example in 1994, the basic tax 
on base grade gasoline was 281 penni per liter, where 45 penni per 
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liter tax relief was introduced on the unleaded grade. In the case of 
the diesel fuels the basic tax on the basic grade was 165 penni per 
liter and the tax relief on the desulfurized grade was 15 penni per liter. 
In the 1995 budget the basic tax was increased by 2% on average, 
and to 10% for gasoline. 
• The additional environmentally based tax is rooted in the energy and 
carbon content of the fuel. For example, for heavy fuel 75% of the tax 
comes from carbon content and 25% comes from energy content. In 
the case of nuclear and hydro energies the additional environmental 
tax is levied only on the energy content. The energy efficiency 
coefficient for nuclear and coal fired condensing plants is the same 
(38%). Peat is slowly renewable and it is taxed on the full energy 
content. in addition to the energy content a reduced carbon content 
tax (30 %) is levied on it. The system provides no refunds, relief or 
compensation for any economic agent. But the use of fuel for 
purposes other than energy is exempt. Projected revenues from the 
environmentally based additional tax would be about FIM 2.5 million, 
around 0.5% of the GDP. Projected revenues from excise duty on 
fuels and energy would account for approximately 2% of the GDP. 
• The VAT (value added tax) is derived at 22% of products and 
services related to fuels, electricity or heat. A special tax deduction 
has been granted to wood and peat based biomass. However, after 
joining the EU an amendment was submitted to the Eduskunta to 
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remove the support given to the biomass and natural gas to comply 
with the EU regulations. 
• The Contingency Reserve Charge is levied to maintain supplies for 
emergencies. In 1994 liquid and fossil fuels were charged: 4.3 
penni/liter on gasoline, 2.3 penni per liter on diesel oil and light fuel oil 
and 1.9 penni per liter on heavy fuel oil. 
• An Oil Protection Charge is levied on import oils. In 1994 it was FIM 
2.2 per ton of oil on a tanker with double hull bottom and it was 
doubled on a tanker with a single hull. All charges were paid into a 
special fund which was designated to provide oil damage prevention 
and to compensate for the cost of such damage. 
In summary the highest energy related tax levied in 1995 was on Petrol (FIM 
7,330 million), diesel oil (FIM 3,250 million), light fuel oil (FIM 500 million), and 
heavy fuel oil (FIM 220 million). 
(b) Government subsidies were provided in the form of technology 
development programs. The Ministry of Trade and Industry launched the 
latest energy technology development programs which were listed in 
Subsection 7.3.1.2 of this study. 
(c) Emissions from energy production and related chemical industry were 
inventoried according to the IPPC guidelines up to 1990. Two categories 
were developed: 
• emissions from combustion and 
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• fugitive emissions (includes evaporation of greenhouse gases, 
leaks, and biological formations in the extraction, refining, 
storage value chains). 
Energy saving has been promoted with the help of legislative action like the Air 
Pollution Control Act, Water Act, Waste Act40, provisions of the Building Code 
and the Act on the Environmental Impact Assessment Procedure. 
7.3.2.2 Agriculture Related Programs: 
	
In agriculture four high impact 
activities were analyzed: (1) water protection, (2) air pollution control , (3) waste 
management and (4) landscape management. The objectives were to improve 
the conditions of surface and groundwater, reduce emissions, improve waste 
management, preserve valuable landscape areas and conserve biological 
diversity.  
Measures were implemented (1) to improve conditions in surface water ways 
and groundwater, (2) to reduce the emission of greenhouse' gases, (3) to 
improve waste management in general and (4) to conserve valuable landscapes 
and biodiversity: 
• legislative action was planned, 
• new economic instruments were developed, 
• the preparation of Environmental Impact Assessments was enforced, 
• methane emissions were restricted, 
• master planning for regional and local landscape management was 
developed, and 
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• a biological diversity program was planned. 
The principals of sustainable development were pursued so that production 
capacity of agricultural business produced the smallest possible environmental 
impact: 
• Necessary measures were defined in the Environmental Programme 
for Rural Areas and in the Guidebook for Good Agricultural Practices 
to be implemented in the next five years. 
• Ammonia reduction measures were established in the memorandum of 
the Ammonia Working Group, in the Environmental Programme for 
Rural Areas and in the Guidebook for Good Agricultural Practices. 
• A program was pursued for the protection of key biotopes and 
traditional biotopes in the agricultural areas. Marginal zones were set 
up for the protection of bio-diversity. 
• Detailed regional master plans enabled the development of planned 
landscape areas and prevented reforestation or aforestation and 
promoted the development of low impact housing projects while 
encouraging the cultural heritage preservation. 
• The promotion of the agricultural programs required the training of 
advisors at the local and regional level. The Finnish Ministry of 
Environment and the Agri-Environmental Subsidy Programme of the 
European Union provided financial support for training farmers. 
Agriculture related environmental incentives are the fertilizer tax and 
pesticides fee. The Finns collected FIM 522, 273, 6 and 6 millions41 
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in 1993, 1994, 1995 and 199642, respectively, by using these 
incentives. 
7.3.2.3 Programs in Transportation and Urban Development: The Ministry 
of Environment promoted low impact transportation via the introduction of 
progressive taxation. 
	 The primary goals of urban development and 
transportation were to reduce the environmental impact of transport. The long 
term objectives of the program were to (1) develop environmentally friendly 
vehicles and fuels, (2) reduce traffic in general, (3) promote environmentally less 
damaging methods of transportation, and (4) develop planning and construction 
that is less damaging to the environment. 
Measures were taken for the reduction of environmental impact. Regulatory 
control was tightened on emission for vehicles like airplanes, trains, industrial 
machinery, on noise and exhaust controls. 	 And there were regulatory 
requirements for 
• Reduced fuel consumption of new cars, and 
• New environmentally friendly vehicle development. 
• Improved fuel quality, provided support for alternative fuels and 
taxation, and regulatory elements, 
• Enforced strict emission standards and exhaust gas testing. 
• Improved traffic related waste management, and 
• Promoted environmentally friendly spatial structure for urban and 
landscape development. 
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• Eliminated rush-hour traffic. 
• Reduced and eliminated unnecessary traffic, and 
• Promoted public transportation. 
• Promoted environmentally friendly design and construction for 
development, and 
• Increased public awareness. 
Sustainability was through the use of: 
• Best available technology and economic instruments, 
• Applicable EU regulations, and 
• Reduction of fuel consumption for personal automobiles 
Promotion of EU Directives are currently under preparation. 
Current environmental taxes and fees influenced transportation and urban 
development related budget: motor car and motor cycle tax, tax on charter 
flights, vehicle sticker tax and diesel tax were levied in 1993, 1994, 1995 and 
199643. 
Road traffic energy consumption was characterized in 1994. Private car 
emission was the highest (26.7% particulate, 52.8% NOR, and 77.25% carbon 
monoxide emissions). 
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Table 9 
Traffic Related Taxes 
Year 
Motor Car 
and Motor 
Cycle Tax 
Tax on 
Charter 
Flights 
Vehicle 
Tax 
(Sticker 
Tax) 
motor 
Vehicle x 
(Diesel 
Tax) 
Total 
Annual 
Taxes 
1993 1,609 111 none_ 885 2,605 
1994 2,054 80 618 644 3,396 
1995 3,030 none 1,030  890 4,950 
199645 
 3,600 none 1,040 
_ 
860 5,500 
Total Traffic Related 
Taxes 10,293 191 2,688 3,279 16,451 
7.3.2.4 Programs in Trade and Immediate Human Consumption: Trade and 
immediate human consumption issues involved the promotion of environmentally 
friendly production and processing methods in accordance with natural 
resources related policies. Objectives were to 
1. reduce the environmental impact of consumption, 
2. develop environmentally friendly production, and 
3. reduce the environmental burden. 
Making trade and environment compatible requires coordination46 between trade 
and environmental policies: 
• WTO's objective is to establish globally approved international 
rules for the compatibility of trade and environmental policies. 
• OECD adopted a trade and environment work program. 
• According to the Finns UNCTAD's trade and environmental work 
should be developed. 
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• In UNEP's trade and environment program Finland's objective is to 
have the developing countries develop environmental legislation 
and administration. 
Means within the international trade organizations include: 
• WTO - The Marrakech ministerial meeting in 1994 adopted a work 
program that includes: 
(1) relationships between provisions of multilateral trading systems 
and trade measures, 
(2) relationships between environmental policies relevant to trade 
and environment, 
(3) relationships between provisions of the multilateral trading 
system and environmental charges, packaging, labeling and 
recycling requirements, 
(4) provisions of the multilateral trading system with respect to the 
transparency of trade measures used for environmental 
purposes, measures and requirements, 
(5) relationships between dispute settlement mechanisms, 
(6) effect of environmental measures on market access, 
(7) issue of exports of domestically prohibited products. 
• OECD - the program is carried out by the Secretariat and a working 
party of trade experts. The issues to be settled are: 
1. methodologies on reviews, follow-up trade and environmental 
policies and agreements, 
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2. effects of trade liberalization on the environment, 
3. processes and production methods, 
4. use of trade measures for environmental compliance, 
5. life cycle analysis and trade, 
6. harmonization of environmental standards, 
7. trade and environmental principles and concepts, 
8. economic instruments, subsidies and trade, 
9. environmental policies, investment and trade, and 
10. dispute settlement. 
• UNCTAD - an ad hoc working party is dealing with the issues: 
1) the effect of environmental policies, standards, and regulations 
on competitiveness in developing countries, 
2) environmental policy instruments and their trade impact, 
3) new markets for environmentally friendly products, 
4) eco-labeling and eco-certification. 
• UNEP's key contribution is to make trade and environment 
compatible. It will concentrate on developing environmental 
agreements. 
Measures include: 
• Finland's active participation in the work of international 
organizations, 
• the aim to have a clear-cut division of labor between organizations, 
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• the aim to take the special considerations of the developing 
countries into account 
• an associate expert financed by Finland specializing in trade and 
environment at UNCTAD. 
National measures include the: 
• promotion of analysis and dissemination of research results, 
• adjustments of national trade policy to international developments 
in trade and environment, 
• cooperation of authorities and NGOs in the trade and environment 
related activities, 
• restrictions in relations to Finnish imports from developing 
countries and the GSP systems, 
• development of economic instruments and voluntary systems 
taking into account the impact on the trade of developing countries. 
The Eco-export Committee of the Ministry of Trade and Industry submitted a 
report in February 1995. In this report they proposed quintupling Finland's 
environmentally friendly exports by 2010. 
7.3.2.5 Programs in Nature Conservation: Nature conservation has been an 
historical interest of the Finns. The 1923 Nature Conservation Act was the first 
to promote it. The fundamental issues of nature conservation were: 
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• cooperation between the private sector and administrative 
branches of the government to ensure that biological diversity is 
given consideration when industrial development is pursued, 
• development of an interdependent regional environmental 
protection scheme, 
• contribution to the Natura 2000 program based on the European 
Union Directive on the Conservation of Natural Habitats and Wild 
Flora and Fauna, 
• revision of the Nature Conservation Act to promote biological 
diversity as a basic principle, 
• monitoring of biological diversity, 
• research on sustainable use of the environment, and 
• development of rational and sustainable uses of non-renewable 
resources. 
Measures and programs were developed: 
• Conservation programs from 1978 through present. 
• Diversity preservation through global agreements. 
• Wildlife preservation and marine environment protection. 
Starting in 1996, Finland has been appropriated FIM 15.7 millions from the 
EU's LIFE Fund for nature conservation. The Finns prepared a proposal for a 
nature conservation area network that will be reviewed in 1997. 
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Finland's Natural Resources and the Environment 1995 listed47 the most 
important agreements on the conservation of natural resources and the 
environment binding on Finland. 
7.4 Recent Environmental Issues 
Crude oil and other energy related pollution was summarized in The State of the  
Finnish Environment48. According to that report, emissions from the industrial 
cities of Russia and Estonia transport heavy metals, CO2, and SO2. The south 
western and western winds bring pollution from Germany, Poland and 
Scandinavia to Finland. Sulfur dioxide emissions from Murmansk deposited 
700,000 tons in 1987 in Finland. High sulfur content shale was burned in 
Estonian power stations and polluted the southern parts of Finland. 
7.4.1 State of the Finnish Environment - Brief Review 
Finland's own sulfur emissions declined between 1980 and 1987. The ten 
biggest energy related air polluters in 1991 were Imatran Voima, Neste, Helsinki 
Energy Authority, Repola, Metsa Serla, Rautaruuki, Enso Gutzeit, Kymmene, 
Kemira, and Outokumpu. Among the ten biggest air polluters were Neste Oy's 
Porvoo Refinery, Helsinki Energy Authority, lmatran Voima's Inko and Naantali 
power stations, Landen lampavolma Oy's Kymijarven power station and Pohjolan 
Volma Oy's Kristiina power station. The list of the ten biggest water polluters 
doesn't include energy related institutions. In summary the worst energy related 
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polluters were Porvo refinery, Hanasaari B. Inko, Kymijarvi, Kristiina and 
Naantali power stations. 
One of the most outstanding companies specializing in crude oil or 
petrochemical industry related engineering, pollution control equipment design, 
production and services was that of Riutekno Oy. Other companies like 
TempeIla Power Inc. manufacture environmentally friendly chemical recovery 
and power generation plants. 
	
The biggest competitor of the Finnish 
environmental industry has been Germany. 
In general, in 1995 the Finns were concerned about 
• biodiversity, 
• ozone depletion in spite of the amended Montreal protocol, 
• disturbance of the natural environment, 
• eutrophication, 
• unknown levels of organic toxins, and 
• diminishing old forest (forest biodiversity). 
Sustainability calls for constant improvements to the emission or discharge 
standards of the industries. These improvements bring about frequent process 
development, technology enhancement or higher product efficiency. Finland 
generates 80 million tons of waste and they have a fine recovery record: 
• mining and quarrying produces 22 million tons of waste from which 
they recover 25-30%, 
• wood product manufacturing recycles 95% of its waste and 
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• the chemical industry recycles 20% of production. 
7.4.2 Environmental Administration In Finland 
EU promotes the voluntary development of environmental protection by industry. 
The Finnish environmental administration was reorganized in 1995. The Finnish 
Ministry of Environment (1983) replaced the former National Board of Waters 
and the Environment. The regional administration was also reorganized into 13 
regional agencies by joining the Water and Environmental Units of the county 
governments. The objective of the reorganization was to reduce costs and 
improve efficiencies. The regional agencies distribute permits, supervise 
satisfactory performance and ensure compliance. 
Starting in 1995, in Finland voluntary Environmental Management Schemes 
were developed based on the Act on Voluntary Participation by companies in the 
industrial sector. The Finnish act defines only the necessary national body. The 
Environmental Management Audit Scheme (EMAS) is based on the EU 
regulations. Included in the Environmental Management Audit Scheme were 
auditing and environmental compliance checks. The Finnish Environmental 
Institute maintains a register and the Centre for Meteorology and Accreditation 
verifies compliance. 
	 - 
The Act on Compensation for Environmental Damage came into force in 
1995. According to the Act joint liability for any damage would be established by 
the "strict responsibility" provisions that increase damages paid by the non-
compliant industry. 
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7.5 Social Structure 
Finnish society has been relatively uniform. Finland is a republic by the name of 
Suomen Tasavalta. Recently, a bill was passed that was signed by the President 
to replace the current 11 provinces with 5 larger provinces. The Finnish legal 
system is based on Swedish law. Finland was the first country where the 
government guaranteed the eight-hour workday and implemented maternity 
benefits, old age pension, health insurance, education and income security. 
7.5.1 Government Organization 
The Constitution of Finland (Suomen Hallitusmuoto) was enacted on 17 July 
1919 and it has remained unchanged. It is a written normative constitution. 
According to David Arter49 it is a hybrid constitution combining the American 
style separation of powers with the "basics of British and French-style 
parliamentarian government."50 It is a unique Constitution that guarantees the 
Finns the right to work in all Nordic countries and enables Nordic citizens to 
participate in political life and government. The distribution of power between 
parties and economic interests interweave when major economic changes in 
legislation are enacted in the Parliament (Eduskunta). 
The Eduskunta is a 200-seat uni-cameral legislature based on popular 
suffrage. It included women since 1906. It is a strong assembly because it 
allows an elongated enactment process, there are no time limits imposed on 
speeches (filibustering is unknown), and standing committees are politically 
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independent organs. When reviewing the Finnish government, we realize that 
there was no single-party majority in their history, always (with rare exception) a 
coalition of multiple parties (5 or 6 parties) governed. 
The Parliamentary Supervisory Board includes: 
• economics market operations and monetary policy, 
• financial markets, payments and statements, 
• currency supply, 
• support functions for Eastern European economies, information 
services, information technology, publications and language 
services research, 
• internal services, accounting, internal audit, legal affairs, personnel 
security, 
• coordinating units like communications, international secretariat, 
organization and management development. 
The Finnish president has legislative, executive and federate powers and 
s/he is elected by an electoral board. After meetings with the Speaker and 
representatives of the parliamentary groups, the president appoints the 
seventeen ministers of his cabinet (valtineuvosto), which are known as "honest 
and capable native Finnish citizens". There are finance, defense, foreign affairs, 
interior, justice, trade and industry, education, health and social affairs, 
transport, labor, agriculture and forestry and environmental departments in the 
government. There are twenty administrative and 60 scientific boards. The 
chancellor of justice is appointed by the president without any restriction on 
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his/her term. The prime minister is the chairman of the cabinet, and presides 
over the electoral college, but s/he doesn't have significant constitutional power, 
and s/he can not direct policy programs. 
7.5.2 Labor Structure 
Eighty-five percent of Finnish labor belongs to a union. There are approximately 
100 unions represented by four main federations SAK (Suomen Ammattilittojen 
Keskus jarjesto)-Central Organization of Finnish Trade Unions, TVK 
(Tojmihenkilo-jaVirkamiesjarjestojen Keskusliitto)-Confederation of State 
Employee Organizations, AKAVA-Central Organization of Professional 
Associations, STTK (Suomen Teknisten Toimeihenkilojarjestojen Keskusliitto)- 
Confederation of Technical Employee Organizations. 	 The farmers are 
represented by MTK (Maataloustuottajien Keskusliitto)-Central Organization of 
farm Producers and STK (Suomen Tyonantajien Keskusliitto)- Central 
Organization off Finnish Employers. Finland has a very organized social 
structure. Since they had been ruled by countries and they are relatively new in 
the world market they lack self-confidence. 
7.5.3 Social Restructuring 
The last elections were held March 19, 1995. The Eduskunta representation51  is 
Social Democratic Party 28.3%, Center Party 19.9%, National Coalition 17.9%, 
Leftist Alliance 11.2%, Swedish Peoples Party 5.1%, Green League 6.5%, 
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Ecology Party 0.3%, Rural Party 1.3%, Finnish Christian League 3%, Liberal 
Peoples Party 0.6%, Young Finns Party 2.8%. 
About 850,000 Finnish people are living in fixed-time, casual or part time job 
situations. One-third of the job contracts signed have been for permanent jobs. 
Still, 460,000 people are unemployed in the country. On the other hand the 
Finnish information technology service companies claim that they are not able to 
find enough competent workers. The information services companies are 
expanding over 10% a year but the number of professionals in demand is not 
growing at the same pace. Executives say if they can't find competent people in 
Finland they will relocate to Latvia or Estonia. 
7.5.4 What Does Finland Believe in?52 
Resulting the financial collapse of the Soviet Union, the Finnish government was 
forced to bail out several major banks to prevent the collapse of the Finnish 
banking system. Recession followed. During the recession tax revenues fell 
and social welfare programs rose dramatically. 
The Finnish public sector provided a wide range of services including free 
medical care, education, pension, social services and cash benefits, all together 
representing more than 33% of the GDP. The outlay for the income replacement 
programs were shared among employees, employers and the state. The 
employee's burden was approximately 10 %, and the remaining part was divided 
between employers and state in approximately equal. 
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In Finland, the welfare system was successful in achieving its social 
objective. The system managed the well-being of people independent of family 
and free market conditions. It has been effective in reducing income inequalities 
and in limiting poverty. The comprehensive welfare system has contributed to a 
sound health situation. Finland's educational system has been outstanding and 
it has maintained high standards. But when the cost was measured in ratio of 
GDP against other OECD countries it indicated that the growing burden 
absorbed more and more economic resources. 
According to the critiques of the Finnish system, the rising burden of the 
welfare system was the result of problems in functioning of the system. The 
Finns have been criticized that the per capita healthcare expenditure grew more 
rapidly due to: 
1. lack of competition between healthcare providers, 
2. lack of incentives to reduce cost in health institutions, and 
3. increase in demand. 
In summary the Finnish welfare system has shown a tendency to become more 
expensive; therefore, a number of reforms have been instituted. The question, 
whether these reforms were improvements or they were a part of wealth 
redistribution within the-Finnish society, will be answered in the future. 
7.5.4.1 Human Energies Considered as Resources: According to the 
classical economic theory, human resource is a natural resource used in 
production. While the physical production depends on science and it is 
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determined by observation, relationships between variables, methods/hypothesis 
and mathematical reasoning, the human side of value production is different. 
Kast and Rosenzweig argued 54 that human performance was a function of ability, 
effort and opportunity. They defined ability as human knowledge, skill and 
technological capability, while effort was a function through which human 
capability was realized. 
	 Opportunity had redundant functions in their 
explanation. 
But opportunity is within our environment. Opportunities exist on intra-
national, mini-lateral and multi-lateral levels. Norman and Ramirez wrote about 
the "value constellation" through knowledge and relationships. 	 In their 
discussion, knowledge was defined as ability and human drive, motivation to 
expand the mental and physical effort while opportunity was defined by our 
everyday relationships. 
Opportunities are within the immediate environment. Opportunity is the 
challenge, if one recognizes and commits to it a new product is born. What is it? 
Nobody knows. The knowledge is there. But, success can't be born without 
meeting one's challenges. For now the Finish entrepreneurs have more 
questions than answers: How is the Finns' role perceived by EU and the US? 
What is their place in the unified European market? How can they get into the 
US market? Is the unified European market setup to benefit the individual, 
corporations or multi-national companies? Is Finland's restructuring sufficient to 
become a part of EU and sustain her national characteristics at the same time? 
What are the pitfalls? The puzzle is there to solve it. 
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CHAPTER VIII 
FINDINGS 
Mankind learned to organize scarcity via economics and it negotiated the 
distribution of goods and services through finance. Can we say that finance is to 
economics what language is to ideas and knowledge: a conversion system? If 
the three principal components of our cognitive abilities are (1) knowledge, (2) 
physical structure and (3) communication protocols, then our abilities in 
economics call for structural and communication protocols integrated into all 
aspects of our physical existence. So if finance is a symbolic conversion system 
how did we develop our value system? Do we have an appropriate structural 
and communication protocol in place for the conversion of values? And how 
does our oikonomic1  map fit into our cognitive map? 
Civilization has taught us to build empires for the accommodation of 
humans under artificial circumstances. For the past two hundred years we have 
become more and more detached from life's reality: nature. Today we do not 
experience nature; we learn about it from the books and movies. Nature has 
become an externality. 
The primary cause of this development is that industrial societies 
disregard the connectivity between natural resources and socio-economic 
issues. However, the philosophy of sustainable development requires that we 
embrace the economics of environment. 
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Economic relationships (between industry and society), geographical 
situation and cultural attributes determine national characteristics. In this thesis, 
two geographically distant industrial societies2; the American and the Finn, are 
characterized and the socio-economic role of crude oil as a commodity and 
natural resource that has been used by industrial societies are analyzed. 
During the past 77 years crude oil played a significant role in the socio-
economy of the world. How did societies become addicted to petroleum and 
how did petroleum become the symbol of socio-economic progress? The main 
factors of this socio-economic progress are connected with: 
1. Energy efficiency of industrial sectors, the 
2. Types of fuels utilized, the 
3. Per capita energy consumed at a geographical location and the 
4. Real cost vs. the free-market price of the energy. 
During the production phase the main factors are business partners, allies and 
competition, labor and customers. However, the ultimate goal of production is 
further human progress3. In standard economic analysis the laws of physics, 
time, role of individual, individual's effect on society and ecological interactions 
are insignificant and presumed to be included via the "free market". 
What forms of progress do exist within the oil industry? How does this 
progress interact with society? Progress prevails; 
• Through the industrial production related human conduct 
• In the nature and production interrelations 
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• Through the "unrecognized" ecological functions4 that affect 
everyday economics. 
Beyond the monetary measures life's ultimate success is survival, in other words 
sustainability or longevity. 
8.1 Human Vulnerability and its Economic Effects 
In our relationships we continuously interface with nature through the nutrients 
we consume, the water we drink and the air we breath. Industrial production 
related chemicals are absorbed by our physical existence and utilized in 
accordance with the laws of physics and/or chemistry. 
Up to this point we have emphasized crude oil-related socio-economic 
issues. Human effects or ecological harm caused by petroleum products were 
not discussed. But experience shows that the exposure to specific quantities 
and forms of petroleum products are injurious to human, plant, and animal life. 
Some are cautious and say "[t]hey (petroleum products) may interfere with the 
employment of life or use of property". These statements are general and 
without any merit. 
8.1.1 The Problem of the Global Warming 
Carbon dioxide emissions are directly linked to the amount of petroleum 
consumed by vehicles. And the same carbon dioxide emissions are also linked 
to the global warming problem. Efforts to control global warming benefit each 
country through the increase of energy efficiency and through improvements in 
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global conditions. In 1990, the World Bank, the United Nations Development 
Programme and the United Nations Environment Programme established the 
Global Environment Facility (GEF). The GEF provides assistance to the 
developing world for investments involving 
• Protection of the ozone layer 
• Reduction of greenhouse gas emissions 
• Protection of biological diversity 
• Protection of international water resources 
Currently the world is already committed to global warming following the 
thermal changes of the oceans. The Toronto Conference set a target that would 
reduce the current level of CO2 emissions 20%. In this Conference several 
scenarios were discussed. 
Following the Conference, Nordhaus5 argued that the maximum net 
benefit corresponded to an 11 % reduction in CO2 emissions and for reductions 
around 20% costs would exceed the benefits. In his estimate Nordhaus shows 
that the elimination of CFC use and a modest reduction of CO2 use would be 
consistent with the requirements. Contrary to Nordhaus6 some say that a higher 
degree of control' is required. 
8.1.1.1 Market-based instruments: For now, global warning is a function of 
industrial production and its reduction depends on the cooperation of industrial 
communities and countries. The soil in many agricultural areas will become 
drier and mean temperatures will rise about 0.4 degrees per decade. 
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Precipitation will increase. Consequently, the benefits from reduced global 
warming should be publicized. Secondly, monetary incentives should encourage 
further reduction in carbon dioxide. In Finland and U.S. some forms of tax was 
introduced to compensate for the effects of gasoline use. 
According to the APl8,the gasoline prices in 1995 (adjusted for the 
inflation) were the lowest they have ever been in the 77-year history of the fuel 
in the U.S.. 1995 was the third consecutive year of record low relative gasoline 
prices. The average cost of a gallon of fuel was $1.205. Taxes were the largest 
cost factor in a gallon of gasoline; they amounted to 42.4 cents per gallon, 
including 18.4 cents federal taxes, 22 cents weighted average state taxes and 
an estimated 2 cents in local taxes. This means that the gasoline price 
accounted for a 35.3% tax. API used the Consumer Price Index (CPI) to 
demonstrate how the price of the gasoline has changed. The U.S. Department 
of Labor said that the average of all items in the CPI in 1995 was 459.9. 
Gasoline was 363.5. Using 1967 as the base year equaling to 100 the gasoline 
price "declined" relative to the other commodities used in the CPI. 
In Finland, the price structure is different from that of the U.S. In 1994 the 
gasoline tax accounted for 72%9 of the consumer price of unleaded 95 octane 
motor gasoline. The tax rate is different for diesel fuel (approximately 67%) and 
in the case of light and heavy fuel oils the cost of ex-refinery price and 
distribution govern as opposed to the cost of distribution and tax. The energy 
related tax structure for 1994 in Finland is described in subsection 7.3.2.1 of this 
study. The breakdown is different from that of the U.S. It includes tax relief for 
223 
no lead content, desulfurization and other introduced "technological" 
advancements. In brief, in Finland the tax structure encourages the reduction in 
use of the gasoline while in the U.S. the price of gasoline is less sensitive to 
taxes. 
8.1.1.2 Petroleum Related Issues and Risks: The major classes of crude oil 
related air pollutants are: 
1. Inorganic gases consisting of nitrogen oxides, sulfur oxides, carbon 
dioxides and miscellaneous inorganics, 
2. Organic gases consisting of hydrocarbons, aldehydes, ketones and 
aerosols, 
3. Particulate matters and liquid particulates. 
Straub summarized pollution related issues and their effects on human beings in 
his book titled Practical Handbook of Environmental Control10. He concluded 
that contaminants originating from: 
1. Well drilling and transport generate methane and hydrocarbon vapors, 
2. Compression and transport generate hydrocarbon vapors, H2S, 
mercaptans, SO2, NOR, CO2 and particulate matters, and 
3. Petroleum refineries produce waste during the regeneration of 
catalysts; and at the end of the process, they produce sludge. 
In the U.S. oil and natural gas related drilling wastes are exempted from 
RCRA Subtitle C. In Finland there are no crude oil reserves. Compression, 
transport, refining are practiced in both countries. In the last ten years the 
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concern for the environment increased in both countries, but environmental 
awareness and requirements are at different levels in each country. In Finland, 
the regulatory requirements are uniform and no exemptions are granted. In the 
U.S. there are federal, state and local regulations requiring different levels of 
clean-ups in neighboring towns and there are a number of exemptions for 
industries, procedures and geographic locations. Regulatory enforcement is a 
different issue; it depends on several factors: 
• Geographic location, 
• Availability of regulatory personnel and 
• Society's willingness to enforce regulations. 
In subsection 6.1.2, the American concepts of externalities and risk taking were 
discussed as compared with those of the Finns. Risk taking and risk acceptance 
are cultural" issues and they affect society by creating social reality. How could 
we avoid a deadlock and overcome the difficulties? According to D. Hawk, we 
can avoid it through myth building12. 
But how can we develop a myth that sensitizes society if a society is in 
constant denial? We can approach the challenge through the transformation of 
space and time to the risk related scale and through communication. If the 
transformation is successful social reality follows, motivation appears and plans 
are developed. Tragedies like the Exxon Valdez accident irritate society and 
instill myth building that ultimately leads to successful regulation13 (e.g., the Oil 
Pollution Liability and Compensation Act). 
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8.2 Findings 
Previously the socio-economic attributes of natural resources were discussed, 
value chain or value constellation related economic attributes were selected: 
factors of production, supply and demand conditions, infrastructure and value 
production related strategy, and knowledge and relationships were emphasized. 
8.2.1 Economic Interrelations 
In Chapter III several aspects of economics were considered. The use of the 
economic freedom index was discussed. In Chapters VI and VII the U.S. 
hegemony and Finland's socio-economic positions were considered. 
Value systems, attitudes, human interrelations and symbols are different. 
Consequently, social structures, socio-economic and ecological interrelations 
also differ. These differences are more obvious when financial and political risks 
are considered. How have those interrelations evolved throughout the utilization 
of crude oil? What have been the characteristic changes in the position of crude 
oil? And which economic parameters did permanently change resulting from the 
international crude oil crises? 
8.2.1.1 Economic Freedom: While the U.S was ranked 4th in the "Average of 
the Three Summary Index Rating" of Economic Freedom, the Finns were ranked 
26th. In the "1993 through 1995 Summary Index" of Economic Freedom the U.S. 
ranked 4th; the Finns ranked 44th. There are significant differences in how the 
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statistics were conceived and derived in the U.S. and Finland. When the 
Economic Freedom Index was conceived 61 economists were asked to 
contribute to the "Rating Economic Freedom Program" of the Fraser Institute. 
Only two, Assar Lindbeck, Professor of Economics of the University of 
Stockholm, and Ingemar Stahl, Professor of Economics of the University of Lund, 
were participating in the Program from the Nordic countries. There was no 
Finnish participant catalogued in the 'Participants in Fraser Institute/Liberty 
Fund Series" listing. There is a difference between the Finnish and Swedish 
and the Finnish and U.S. attitudes to social and economic necessities. This 
difference is obvious when; for example, unemployment is discussed; since 
social benefit rulings and subsequent terms relative to unemployment are 
different in each country. 
8.2.1.2 Changes in Crude Oil Economics: Crude oil represents an important 
part of the U.S. economy. Crude oil exploration and extraction require: 
1. Limited human resources 
2. Research 
3. The accumulation of extensive capital resources. 
For almost a century, a number of U.S. multi-national companies have 
been involved in crude oil exploration and extraction. Historically, the U.S. multi-
national companies were willing to risk human and capital resources to conduct 
crude oil exploration and develop production facilities all over the world. Some 
programs were subsidized by the U.S. government; others were privately run. 
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Beyond the U.S. success stories and hegemony, and as a result of the crude oil 
related deficiencies and massive failures, huge socio-economic and ecological 
liabilities accumulated. Investments like the one in Mukluk, Alaska or failures 
such as the default of Continental Illinois were the most outrageous examples. 
In the U.S., the petroleum industry is privately owned and crude oil, just 
like any other commodity, is traded on the NYMEX. Petroleum is a high risk 
investment due to the volatility of political situations and speculation (its 
valuation and utility are culture dependent). Only the SPR, held by the U.S. 
government at a cost of $6 billion per year, is somewhat exempt from the risks. 
In Finland there is no indigenous crude oil exploration and extraction 
industry; however, there are some crude oil resources in Norway and in Russia, 
where the Finns have been involved in joint ventures. 
In Finland, the main petroleum-related concern is the government owned 
Neste Corporation. Neste's international trade policies are directed from Espo. 
Neste diversified and invested in the principal market areas. A large percentage 
of the crude oil is from the North Sea, but Neste also imports from the United 
Arab Emirates, Oman, Angola, etc. Neste is active in the supply side market and 
is diversified within the EU. 
In the U.S. and Finland, crude oil demand is decreasing due to the 
success of technology improvements and energy savings. In Finland, the long 
term tendency is in favor of alternative technology utilization. In the U.S., the 
long term crude oil demand is steadily increasing. Both countries are technically 
advanced and both have an extensive petroleum distribution system. The U.S. 
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and the Finn distribution networks include several extensive underground crude 
oil supply systems, waterways, and highway tanker truck transportation. 
In the U.S., the Energy Policy Act of 1975 founded the Department of 
Energy. The DOE targeted the planning and implementation of energy 
conservation measures, alternative fuel development, reduction of fuel 
consumption, national security and energy prices. The Energy Policy Act of 
1992 marked the restructuring of the energy markets by 2010. In Finland, the 
national energy policy emphasized four factors: (1) conservation, (2) reduction of 
oil dependency, (3) identification of alternative technologies and (4) 
development of indigenous energy resources. 	 In Finland energy and 
environmental technology improvements in production and economic use of 
energy in traffic, industry, electric distribution and heating have been pursued. 
In the U.S. and Finland incentives were planned in the form of taxes, fees, 
charges and government subsidies. But following the pressures of financial 
markets both countries reduced their energy programs and utilization of 
environmental incentives. 
8.2.2 Crude Oil in Ecology 
The definition of ecological loads in connection with crude oil is based on the 
concept of risk analysis and risk assessment. Ecological risk assessment and 
analysis determine the probability of undesired effects occurring in non-human 
biota as a result of environmental contamination. 	 The method has four 
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requirements: risk identification, exposure analysis, effect analysis and risk 
management: 
1. Most crude oil related risks have been identified, but they are not 
public knowledge. Human awareness is low and the willingness to 
realize its ecological importance is missing. Crude oil related risk is 
over-politicized by financial interest groups. 
2. Exposures due to carelessness, lack of information and publicly 
available data are more difficult to realize. Misinformation and time 
delays in action/reaction add to the confusion. Complex terrestrial 
situations evolved resulting from the erratic community development, 
and direct and indirect exposure to chemical wastes. 
3. Analysis of ecological effects of contaminants has only recently moved 
beyond direct comparison of toxicity results and environmental 
concentrations. 
	
Models analyze the effects of contaminants on 
species, life stages and levels of biological organization. Beyond the 
linear analysis there is a need to consider biological changes resulting 
from cumulative effects. 
4. Ryding14 ascertains that eco-system stability rests on two principles: 
• Resistance 
• Resilience. 
Resistance and resilience are related to the patterns of energy and 
material flux through the network of biological and abiotic components 
that constitute the ecosystem. 	 Based on a predetermined 
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methodology it is possible to predict ecosystem responses to 
anthropogenic perturbations and to characterize the properties of 
terrestrial and eco-systems that determine the ability to recover from 
contaminant-related stresses. 
The reality is that there are no financial resources available for 
"environmental" work. Industry and government ran causal analyses on the 
deterioration of environmental conditions and the conclusion was that 
environmental deterioration has little to do with the actual economic growth rate. 
One explanation is that cost calculations have been too narrow (independent of 
physical realities) and rarely included environmental damages. 
The existing laws and procedures are cumbersome, sometimes 
contradictory and they are hard to enforce. There are basic prerequisites that 
must be fulfilled: 
1. Economic policy must be pursued, including common environmental 
goals and in compliance with the prevailing administrative system 
administering current environmental policies, 
2. Effluent permits and supervision and control of processes producing 
the contaminants must exist to enforce the site-specific environmental 
limits. 
3. Proactive multi-level interface must comply with the existing social and 
ecological requirements. 
In the U.S. environmental management is reactive; environmental 
regulations and compliance are over-politicized. In Finland, energy and 
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environment related decisions are based on a broader consensus. In both 
countries energy and environment related issues are highly vulnerable to 
economic and political pressures. 
In a current comprehensive environmental management system the 
economic factors must play important roles in form of incentives's in 
• Finance, by making the available funds to cover environmental 
management-related costs, 
• Government, by encouraging the development of an expanded 
value system based on full cost. Environmental management 
must be supported by industry and society through levied taxes, 
fees and/or charges that pay for crude oil process deficiencies 
and withdrawal-related burdens. 
• Management and labor, by promoting cooperation through the 
recognition of environmental issues via myth building and 
education, 
• Production, by improving industrial technologies, quality and 
efficiency increases, 
• Design, by promoting innovative ideas and processes and 
encouraging innovative individual actions. 
8.2.3 Crude Oil in Human Interrelations 
Crude oil has been with us for the last 140 years. Crude oil exploration has 
spread like fire from the U.S. to Arab countries, Russia, the Caspian Region, 
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Africa, South America and the North Sea. Initially, the mostly American born 
Seven Sisters exploited crude oil resources and ruled the industry. Following 
the appearance of OPEC, the Arab countries took charge of their crude oil. For 
decades, for some crude oil investments proved to be the safest and the most 
privileged, therefore the most sheltered assets. But following the world wars, 
crude oil utilization became more intensive, increasing the risks. 
Today, the value of crude oil is floating in the "free market." Before, it was 
at the mercy of corporate politics. Now, it is at the mercy of unforeseen and 
unacceptable social and economic moves. Mankind is held hostage to the 
controllers of a natural resource and is pressured to follow a narrow path of 
solutions governed by short term financial interests. 
By now, crude oil is fully internalized by the industrial world. In the U.S., it 
became a part of American history. We see it everywhere, we smell it on the 
streets, we use it to heat our homes, to drive our cars, sometimes we even 
dream about it. Crude oil became a myth, and we do not have another myth to 
replace it. Petroleum is here to stay. 
Finland is a different yet rapidly changing arena. The Finns also like to 
drive cars; but for them, public transportation makes sense and where they can 
use it, they do so. The Finns utilize energy, but do not waste it; and if the source 
of energy is in question, they rationalize, study the problems, and diversify the 
energy sources. 
In Finland, the social participation is at a higher level since it is a well-
organized homogenous country. As opposed to the Americans', the Finns' 
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national value system is relatively intact and functioning. However, as social 
pressures mount, the Finns are being forced to change and follow the pressures 
of the "free market". Only future will tell us whether a nation like Finland can 
disregard former social values and ecological principles. The Finns may decide 
to choose an entirely different path. In 1995, Finland became an EU member, 
and like others, they are bound to go along with other EU member countries. 
How strong are those ties? What direction does the EU follow? Through 
participation (in the ratio of their voting rights and representation) the Finns can 
influence the EU. Today, when knowledge and relationships are internationally 
integrated, ecological pressures increase, independence of thought and ideas 
are important. 
' Economics is the equivalent of Oikonomia- ancient Greek: "the management of the household and 
husbandry of its valuable assets
- 
2 
 When Black's Law Dictionary defines society as lain association of company and persons united 
together by mutual consent in order to deliberate, determine and act jointly for some common purpose--
society is characterized by geographical location, culture and ethnicity. On the other hand industry is 
defined as an economic entity: ''[a]ny department or branch of art. occupation or business conducted as a 
means of livelihood, or for profit2; especially one which employs much labor and capital and is a distinct 
branch of trade." By definition industry and society seem to be separate entities, but in fact the primary 
actors arc the same human beings. This functional duality is the initial cause of socio-economic 
disharmony. 
3 Counteracting interests: consumer vs. labor and allies vs. competitors are represented by the same 
individuals during the same time period. Price control whether it is imposed by socialist, communist, 
monopolistic or oligarchic interests reduces the number of alternatives and eliminates "creative 
destruction". Consequently the global market imposed socio-economic and ecological aberrations 
appearing at multiple geographical locations impact human physiological or psychological welfare. 
4 Refer to Section 3.5.2 for the definition of ecological functions. 
5 Pearce, David J. and Warford, Jeremy J. p.349 
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The idea is not to sacrifice environmental issues but to achieve a quality objective based on the lowest 
possible cost. According to David J. Pearce and James J. Warford ''[t]here are only three routes to 
achieving internationally agreed upon global environmental targets": 
• Command and control through pollution standards 
• Pollution taxes 
• Tradable permits 
Consequently there is a need for the development of an American comprehensive energy policy to 
minimize the adverse global environmental effects of carbon dioxide emissions. 
Ryding disagreed with Nordhaus. He summarized the three major elements of emission control based on 
the 20% criteria as follows: 
I. 	 "Slate of the art" emission controls on the cars 
2. Carbon dioxide emission standards sufficient to lower carbon dioxide by 20 percent on the 
short term and 50 percent on the long term. In the case of the U.S. that would mean "fuel 
efficiency levels for petroleum-fueled cars approximately 60 miles per gallon by the year 2000 
and 130 miles per gallon by 2030"6 
3. Minimization of the potential for petroleum use in the transportation. That would require 
the use of (a) alternative fuels and (b) continuous technology improvements by increasing 
efficiencies and reducing waste. 
6. Historically, different norms and standards have been developed for Europe and the United States. 
Already in 18966 
 a Swedish chemist, was concerned about the change in concentration of carbon dioxide 
in the atmosphere. In 1974 the first relatively accurate climatic models were constructed in Finland. At 
that time the Finnish prediction was that in Finland the winters would be ten degrees warmer by the end 
of the twenty-first century. By 1985 some researchers said that the total warming effect of all greenhouse 
gases as carbon dioxide equivalent concentration would already double by 2030. The latest report was 
published in 1996 by the Intergovernmental Panel on Climate Change (MCC). In this report the warming 
limits of the 21st century fell by 1.5-2.6 degrees Celsius. Both, Finland and U.S. are committed to the 
latest emission standard requirements. Therefore, there is a need to stimulate research to find new 
technologies. 
The heat balance changes are proportional to the ratio of the major anthropogenic greenhouse gases in 
the atmosphere: CO2accounts for 55%, CFCs account for 24%. Methane and NOx account for the 
remaining 21 % of the anthropogenic effect. Fossil fuel burning and deforestation arc causing the 
elevated carbondioxide and nitrous oxide levels. According to Lashof and Tirpak 57% of the 
anthropogenic effect is caused by energy use and production. 
1996, API - Gasoline Prices. API's annual review of gasoline prices by the Policy Analysis and Strategic 
Planning Department of API 
9 NESTE Annual Report 1994 p. 35 
I0 Conrad Straub 1989 pp. 91-92 11
 In his paper A. Honkasalo11argued that risk taking has been a part of human lives and that risk taking 
is more acceptable if it is voluntary. Honkasalo ascertained that life-cycle analysis could be an effective 
research tool in our hands when discussing risk taking. However, he said that life-cycle analysis is 
cumbersome and its interpretation requires deeper insight. Honkasalo continued that there arc a few new 
concepts in the environmental policy like Best Available Technology (BAT), Polluter Pays Principle 
(PPP), Clean Technology, Waste Minimization, or Sustainable Development, But these new concepts are 
bare skeletons which are rooted in the prevailing value system. None of these concepts leads to the 
ecological resolution of the identified issues. When regulatory requirements came ab out and obligated 
society to make energy production more environment-friendly, regulatory attempts dealt with a fraction of 
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the prevailing issues and "burdened''  the life-styles of the average citizen. Consequently, a part of society 
objected to the solutions but others requested further Improvements. Disagreement set in, as he said: 
'The times of uncertainty lie ahead and will probably continue for a long time. The economic. 
political. scientific, technological, and cultural age of transition increases the seriousness of 
ecological changes and makes problem solving even more difficult.'' 
 
12 David L. Hawk explained how myths work when he wrote12 about "the importance of myths.- Myths 
can divide and organize societies: 
"Aspirations. dreams, or fears set in motion by a myth can release and organize human energies 
and capabilities'' 
13 A strong myth is followed by inspiring plans and objectives, strong organizations. command and 
control through pollution standards. A strong myth inspires supply and demand relationships by 
restructuring prices through taxation and knowledge building. A strong myth provokes the construction 
of a new market that could reach beyond the existing financial markets and could alter prices to reflect the 
de Groot-defined environmental functions through tradable permits. 
14 Sven-Olof Ryding 1992 
15David L. Hawk. 1995 
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